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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


THE MEDICAL SCHOOL, UNIVERSITY OF CHICAGO. Chartered in 1837 as Rush 
Medical College, its independent identity was maintained until 1898 when it be- 
came affiliated with the University of Chicago. In 1939 the University authorities 
decided to confine undergraduate medical education to the Medical School of 
the Divison of Biological Sciences, established in 1927, and to convert Rush into a 
graduate medical school emphasizing research. The founding idea, that the Univer- 
sity have “a medical college . . . devoted primarily to investigation, making prac- 
tice itself an incident of investigation . . .“’ has matured with the establishment of 
the Rush Graduate School of Medicine. 


gained through experience is essential to 

the successful practice of surgery and medicine. Contributing to assurance 

in the practice of surgery, Davis & Geck continually adds new information to bring 
about new and important advances in suture quality. The way in which D&G 
improves the fabrication of sutures through manual skill and superior craftsmanship 


is described on the following pages. 
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voir of experience from chives 


_ years of specialization in “This One Thing We — 
_ Do.” However, it is not merely organizational _ 
_ experience but also the combined skills of the 


individual craftsmen which are essential to the 
maintenance of D&G’s leadership in suture 
development and production. In addition, long 
association with leading surgeons and surgical 
authorities in every field enables D&G to draw 
upon their specialized knowledge and experi- 
ence in the solution of many suture problems. 


PREEMINENT STANDARDS OF CRAFTSMANSHIP 


Among the workers at D&G there are many 


with extended special experience that provides 
the soundness of judgment and deftness of touch 
that are so necessary in the production of such 
precise products as surgical sutures. For, al- 


though technological improvements and engi- 


neering advances in equipment have contrib- 
uted greatly to the precision of many opera- 


don of highly-skilled D&G technicians, expe-- 
_ rience and sound personal judgment is of para- 


‘mount importance. During the entire process of 


suture manufacture, from the moment the work 
begins with the preparation of the raw gut to 
the gauging and neutralizing operations, the 
adroit craftsmanship of the D&G technician is 
apparent. In the swaging of Atraumatic s:eedles 
to special-purpose sutures one is immediately 
impressed by the skill which results in the high 
volume production of such detailed work. 


BACKGROUND FOR LEADERSHIP 


The sum total of these skills, gained by experi- 
enced craftsmen who take great pride in their 
specialized crafts, is one of the important factors 
which enables D&G not only to offer the most 
complete line of sutures (comprising nearly 1000 


types and varieties) but also to assure the high- 


est quality in each particular type for every sur- 
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More than a 


Surgical Strand... 
IT’S A D&G EYE SUTURE 


As surgical research becomes more specialized, Davis & Geck 
provides sutures to meet the specific requirements of new and 
improved surgical techniques. Through close collaboration with 
eminent authorities in ophthalmologic surgery, a complete selec- 
tion of double and single armed sutures for various types of eye 
surgery have been developed at D&G. Made of Anacap black 
braided silk, plain and mild catgut, D&G Eye Sutures are equipped 
with Atraumatic needles especially designed for use in corneal 
transplant and in muscle, cataract, and eyelid surgery as well as 
suturing of the canthal ligament, and are particularly adaptable to 
many of the classic techniques. The booklet ““D&G Eye Sutures”, 
recently revised and brought up to date, is available on request. 


“This One Thing We Do” 
D&G sutures are obtainable through responsible dealers everywhere 


DAVIS & GECK, INC., 57 WILLOUGHBY ST., BROOKLYN 1, N. Y. 


HE sharp, wide fluctuation of iodine blood level, which is held 
to be the cause of iodine intoxication, does not complicate the 
use of Amend’s Solution. Containing iodine loosely bound to a pro- 


Thos. Leeming 


Astable,aqueous(1.21% 
solution of resublim 
iodine, largely in organic 
form. Contains no glyc- 
erin or alcohol. Available 
on prescription in 2-oz. 
original bottles through 
all pharmacies. 


tein, Amend’s Solution slowly releases 
iodine in the intestinal tract through 
No St ormy gradual disintegration of the organic 

linkage. Adequate blood levels are 
thus readily attained, and are well 


Fl u ct u at I 0 n | tolerated by the patient, without re- 


action, even when other sources of 


In A bs 0 rpt i 0 n iodine cannot be borne. Amend’s So- 


lution is specifically indicated when- 
ever the action of iodine is required: 


in thyrotoxicosis (pre- and postoperatively), chronic respiratory 
affections, hypertensive cardiovascular disease, generalized arterio- 
sclerosis, visceral syphilis, and fungus infestation. 


155 East 44th Street - New York 17, N. Y. 
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amount of anesthetic agent required to obtain a given depth of narcosis. The average 
preoperative dose for adults is 100 mg. injected intramuscularly, which may be combined 
with scopolamige or a barbiturate to assure amnesia. 


-ompared with morphine, Demerol causes considerably less nausea and 


vomiting, and the danger of respiratory depression is greatly reduced. Unlike morphine, 
fot interfere with the cough reflex or the reflexes and size of the pupil. 


se constipation, and urinary retention is less than with morphine. 
Po toperatively, Demerol is a reliable analgesic in the majority of cases, 
he type of surgery or the severity of pain. Patients in the older age group, 


Trademark Reg. U.S. Pat. Off. & Canada 


HYDROCHLEORID E 
Brand of Meperidine Hydrochloride (lIsonipecaine) 
Synthelic ANALGESIC SPASMOLYTIC + SEDATIVE 


Available for injection, ampuls of 2 ec. (100 mg.), in boxes of 6, 25 and 100; 
also vials of 30 cc. (50 mg. per cubic centimeter). For oral use in tablets of 50 mg., 
bottles of 25, 100 and 1000. 


Subject to regulations of the Federal Bureau of Narcotics 
Wht FOR DETAILED tiTeERATURE. 


Winthrop CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physicion ° New York 13, N. Y. ° Windsor, Ont. 
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i Uemerol hydrochloride, administered from thirty to ninety minutes pre- 
; . operatively, rélieves much of the surgical patient's apprehension and reduces the 
It doesnot cau 
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regardless of ti : 
‘ in particular, réspond most favorably to this drug. The average postoperative dose for 
adults varies from 50 to 100 mg., administered by intramuscular injection or by mouth. | 
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HE AMERICAN JOURNAL OF SURGERY 

4| does not hold itself responsible for any 

statements made or opinions expressed 

by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of Toe American JouRNAL oF Sur- 
Gery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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HOW TO KEEP PACE with WORLD PROGRESS 

IN YOUR SPECIAL FIELD 3 

World-Famous Authorities Guide You 
In Surgery In Urology 


with 
Quarterly Review Quarterly Review 
of Surgery of Urology 


These authoritative journals are two of the noteworthy group of Quarterly Y EDITORIAL BOARD OF 
Reviews published by the Washington Institute of Medicine. Each is sep- QUARTERLY REVIEW 


arately edited by a large board of outstanding specialists, who serve with- OF SURGERY 
out remuneration as a contribution to medical progress. Each editorial HENRY N. HARKINS, M.D. 
board carefully selects and presents, in condensed, yet practical form, all Johns Hopkins University 
significant advances in its own special field which are reported in medical W. Wayne Babcock, M.D. 
literature anywhere in the entire world. All journals are full-sized (6%4" x pt ie ec a 
10”), with from 100 to 200 pages of text. Alfred Blalock, M.D. 


Frederick A. Coller, M.D. 
QUARTERLY REVIEW OF SURGERY offers a concise and authoritative presentation of the R. S. Dinsmore, M.D. 


current progress, trends and opinions in all branches of surgery throughout the world. D. C. Elkin, M.D. 
Material is compiled from every dependable source of publication, and conveniently classi- Joseph H. Fobes, M.D. 
fied under fifty-seven separate headings. Its value is further enhanced by authoritative George J. Heuer, M.D. 
comments and summaries of their own clinical experience supplied by the members of the Thomas M. Joyce, M.D 
Editorial Board made up of twenty-five of the country’s most outstanding surgeons. Each Hilger P Jenkins, M D. 


issue is fully indexed, and yearly cumulative indexes are included in each November issue. H: 
Published quarterly in February, May, August and November. Subscriptions, $9.00 a year. agh J. Jewett, M.D. 
Handsome 1-year binder, $2.00. Harry H. Kerr, M.D. 
Roy D. McCiure, M.D. 
QUARTERLY REVIEW OF UROLOGY presents, concisely and authoritatively, all progress Alton Ochsner, M.D. 


in the field of Urology. It also notes important developments in other branches of medicine Thomas G. Orr, M.D 

which may be of urological significance—a feature invaluable to the urologist, who can- Cobb Pilcher, M.D. 

not hope to keep abreast of new cone in a great number of diverse special fields. E a Ped 

An editorial board comprising eleven of the foremost Urologists of the country selects the ugene H. Pool, M.D. 

material and classifies it under twenty-nine separate headings. Additional references are Fred W. Rankin, M.D. 

supplied under each heading for bibliographical purposes. Each issue is fully indexed, 1. S. Ravdin, M.D. 

yearly cumulative indexes in each December issue. Published quarterly, in March, June, J. Stewart Rodman, M.D. 

September and December. Subscription, $9.00 a year. Handsome 1-year binder, $2.00. Arthur M. Shipley, M.D. 

Donald V. Trueblood, M.D. 

QUARTERLY REVIEWS IN OTHER SPECIAL FIELDS Allen 0. ‘senha MD. 


QUARTERLY REVIEW OF MEDICINE—Presents all significant advances in internal medicine 
and allied specialties, including cardiology and gastroenterology. $9.00 a year. 1-year EDITORIAL BOARD OF 


QUARTERLY REVIEW 
QUARTERLY REVIEW OF OBSTETRICS AND GYNECOLOGY—Presents ail the significant OF UROLOGY 
advances in these fields, including those in Endocrinology. $9.00 a year. 1-year binder, $2.00. 
HUGH J. JEWETT, M.D. 
GENERAL PRACTICE CLINICS—The Specia/ Journal for the General Practitioner. For the Editor-in-Chief 
specialist, its comprehensive coverage provides a valuable perspective on current develop- Johns Hopkins University 
ments in fourteen important fields of special practice. Now only $5.00 a year (formerly William F. Braasch, M.D. 
$9.00). Published quarterly. 1-year binder, $2.00. Fletcher Colby, MD. 
Edwin G. Davis, M.D. 
Published by Archie L. Dean, M.D. 


Clyde L. Deming, M.D. 


Washington Institute of Medicine | nose 
1720 M STREET, N.W. @ WASHINGTON 6, D.C. te ta 
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Quarterly Review of Pediatrics.............. $9.00) 
Please enter my subscription for the following quarterly —_------- 
journals. I enclose $.........-. Quarterly Review of Urology |. ............... ($9.00) 
veetes Quarterly Review of Ophthalmology ............. ($9.00) 

webct Quarterly Review of Dermatology and Syphilology . . . . . ($9.00) 
Street__ Quarterly Review of ($9.00 
Ci Zone State Send 1-year Binder for each journal. ........... ($2.00) 
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ACIDOSIS, 


Preoperative Correction Imperative to Prompt Wound Healing 
“Overhydration may cause as serious disturbance in wound healing and prolongation of the lag period 
as dehydration, for edema.... delays the onset of fibroplasia. Extreme degrees of dehydration, as seen 
re fluid and electrolyte loss, deplete intercellular fluid and may disturb the intracel - 
d fluid balance, which will threaten not only local wound hecling but the individual . ager 
is are not disease entities. Rather they are to be 
they in themselves 


looked upon as symptoms of the body's reaction to pathologic processes, although 

may act as pathogenic agents. Accordingly, in mind constantly 
the underlying condition and the disturbed physiology which it occasions. 

*Whipple, A. O.: Critical Latent or Lag Period in the Healing of Wounds. Ann. Surg- 112: 481-488 


(October), 1940. 
and Zintel, H. A.: Preoperative and Postoperative Treatment. Philadelphia, Ww. B. 


** Mason, R. L, 
Saunders Co. 1946. 
BIBLIOGRAPHY 

» Colles F. Review of 3. Morris, N.: Acidosis and Alkalosis. Practi- 
an tectro Balance in Surg! atients. 

Surgery 12: (duly), 1942. tioner 147: 486-492 (August), 1941. 

2. Maes, U.,, and Davis, H. 4 erapeutic 4, Sandblom, P.: Tensile Strength of Healing 
Problems in Water Balance from V int 
of the Sur, ” New Orleans M. & S. J. 94: Wounds: Experimental Study. Acta chir. 
207-211 ( ovember), 1941. ‘nav. 90 (Supp. 89); 1944. 

FREE to Surgeons and : Complete bibliography and extracts, individually bound, covering the 

past 5 years’ literature, will be furnished on request. This is the seventh ina series on systemic dis- 

Previous subjects: Protein; Diabetes; Geriatrics; 


turbances which complicate wound healing- 
Jaundice; Obesity; Anemia. Others will follow. Mail coupon below for your copies. 


Baver & Black, Dept. B-10 
2500 S. Dearborn St., Chicago 16, Illinois 
Check Appropriate Square 


Please send me, with 
out obligation, th 
indicated by checks in the squ 


[_] Bibliography and extracts on Aci- 


Name 
; aie osis, Alkalosis and Water Imbalance 
Complete series of bibliographies and 


extracts as they become available 


AND WATER IMBALANCE 
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Uniform Behavior and Tissue Compatibility 
Safeguard Against Wound Disruption 


In the pathologic patient who is a 
candidate for surgery, acidosis, al- 
kalosis or water imbalance may be 
underlying factors affecting the 
rate of wound healing. The patient 
with a disturbed physiology, as the 
extracts on the opposite page show, 
presents special problems to the 
surgeon. Dehydration or edema, 
and alkalosis or acidosis—if un- 
recognized or untreated —may 
contribute to serious complications. 


SPECIAL DEMANDS ON SUTURE 


Disturbances in water or acid-base 
balance of surgical patients make 
special demands on the suture, in 
that these systemic conditions 
determine the duration of the lag 
period in wound healing. Obviously, 
a suture with reliable absorption 
and high functional tensile strength 
is required in such cases. 


CURITY CATGUT MEETS DEMANDS 


Uniform, dependable absorption 
and more-than-adequate func- 


ORDER THROUGH YOUR DEALER 


BLACK 


Division of The Kendall Company, Chicago 16 


-TO ESTABLISH A FINE BALANCE 
WECESSARY CHARACTERISTICS 
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Comparison of Wound Tensile |__| 
Strength and Functional Ten- 
sile Strength of Curity Catgut 
in 3,600 Animal Experiments. 
Chart based on average tensile 
muscle tissue (3 1 
00%t). Curity Me- 
en Chromic Catgut No. 1 was im- 
planted in rabbit muscle tissue. 
tHowes, E. L.: Surgery 7 : 24-31, 1940. 


RENG 


*t23 
in 


* 45 minutes after implantation 


tional tensile strength (up to 48% 
above U.S.P. standards—see chart) 
characterize Curity Catgut. You 
may be assured of meeting the 
clinical demands of your patient 
with that extra margin of safety in 
Curity Sutures. 
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VITALLIUM 


@ The Phillips Recessed-Head Screw for internal or wobble of the screw during the first few turns. 
fracture fixation is a real aid to the surgeon. Maxi- The new Phillips Head Vitallium Screws have 
mum driving power is obtained and driving time an improved thread design. Threads are sharp, 
is lessened. The design of the Phillips head assures coarse and uniform for maximum bone hold- 
non-slippage of the driver. The accurate position- ing power. Points are truncated and provided 
ing of the driver in the screw head minimizes tilt with self-tapping flutes. 
f references: *REPORT OF A CASE IN WHICH A VITALLIUM PLATE COULD NOT BE 
REMOVED, Secord, E. W. & Breck, L. W. Jour. Bone & Joint Surg. 22-3, July 1940. 
*THE PHILLIPS RECESSED-HEAD SCREW, O’Donoghue,"Arch F. Amer. Jour. Surg. 54.3, Dec. 1941. 
*Reprints available upon request. 
some other Vilalium surgical BONE PLATES « FRACTURE 
NAILS ¢ LAG SCREWS ¢ INTERTROCHANTERIC APPLIANCES ¢ HIP BOLTS e HIP 
NAILS ¢ HIP CAPS e DRAINAGE AND IRRIGATION TUBES « BLOOD VESSEL TUBES 


ORDER THROUGH YOUR SURGICAL DEALER 


CHICAGO 
SURGICAL DIVISION, 224 EAST 39TH STREET, NEW YORK 16, N. Y. 
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NEPHROTOMY for calculus 


The removal of renal calculi without sacrificing 
the kidney is a procedure of utmost importance— 
for saving the kidney may mean saving a life. In 
the case illustrated here, for example, the opposite 
kidney has been previously removed. 

In this operation, the surgeon is confronted 
with a physiological as well as a surgical prob- 
lem, for he has in mind the maintenance of proper 
blood supply to the kidney, the minimizing of 
renal damage and the prevention of uremia as 


well as the technique of a difficult operation. The 
best in working materials is essential—thus elim- 
inating any additional concern. Many surgeons 
prefer Armour sutures and ligatures, for they 
know that the name Armour designates the very 
best in quality. Surgeons have confidence in the 
tensile strength, uniformity and sterility of 
Armour surgical gut, and they like its excellent 
working properties—its pliability, flexibility, and 
good tying quality. 


Good surgery demands the best in sutures and ligatures — specify ARMOUR 


ARMOUR SUTURES AND LIGATURES 


THE ARMOUR LABORATORIES 


CHICAGO 9, ILLINOIS 
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Lk Long oblique lumbar 


exposure. 


: V. Kidney carefully palpated for other stones 
—large or small. These are removed by forceps 
or curette and kidney irrigated. 


incision. Resecting 


as much of 12th rib as necessary for good 


IL. Kidney exposed, freed from surrounding 
fat and adhesions. Upper pole separated from 
suprarenal gland and ligated. 


VI. three needles placed in kidney (one, 
eye down; two, eye up) for localization. X-ray 
film wrapped in sterile rubber applied to kid- 
ney—picture taken and immediately developed. 
Hemostatic clamp loosened at intervals to per- 
mit some circulation. 


: 
+ 


ITT. Temporary ligature placed around ureter IV. Temporary clamp applied to renal vessels 
(insert shows detail of ligature). As renal pelvis and tightened to control bleeding. Kidney in- 
is too small for pyelotomy in this case, neph- cised—large stone being removed. é 


rotomy decided upon. 


VIL. if no stones are seen in x-ray, clamp is VIILT. Free ends of previously placed sutures 
removed. Catheter inserted into renal pelvis. are tied. Kidney replaced, wound closed. 
Chromic catgut sutures placed through kidney 

and tied over small fat pads. (Insert shows 

detail of catheter head.) 


Armour ‘Sutures and Ligatures 
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utmost skill, knowl]. 
8 of vital] importance 
Tming su 
ture and |] 
terials employed be of 
quality — thy, elimina 


Suture and ]j 


6ature materials, 


THE LABORATORIES 


CHICAGO 9, ILLINOIS 


SURGERY DEMANDs THE BEST IN SUTURES AND LIGATURES 


In the “serubbing up” Operation, the for excellence — and with 800d reason. 
se Surgeon often js unaware of the difficul. Armour has available the world’s largest - a. 
i . ties which may confront him later, What Supply of animal raw material from which - — 
4 a seems beforehand like a Telatively simple to select the best, Armour has the q {4 
Procedure may, at the Operating table, “know-how” for turning it into superior 
develop into an extremely difficult Surgical] gut. Armour Surgical gut fulfills .—l 
ation calling all requirements fo, tensile strength, 
uniformity and Sterility, but it has some. 
thing more — workability, Armour syr. 
Bical gut has just the right flexibility and : 
Pliability, It yields Teadily to the sur. 
geon’s skilled hands, Jt ties down firmly 
Tden on the Operator. and Securely into tight knots, These are 
ARMOUR SUTURES and LIGA. the essentiais of good Sutures and account 
TURES have an outstanding Teputation for many surgeons refery; 8 Armour 7 
4 Goop : 


HOURS 


-BARD-PARKER 
FORMALDEHYDE GERMICIDE 


in its improved form, now creates a new standard of potency for 
solutions employed in the chemical destruction of vetetative and 
spore forms of bacteria. 


Of economic significance—prolonged immersion of delicate steel 
instruments will not result in rust or corrosive damage to keen cut- 
ting edges. Preservation of factory-new qualities constitute a major 
economy in annual expenditures for instrument replacement and 
repair. 

for practical convenience—we recommend B-P Instrument Contain- 
ers especially designed for use with the Solution. 


“Ask Your Dealer 


PARKER, WHITE & HEYL, INC. 
‘Danbury, Connecticut 
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To the Profession: 


Announcing a Significant Diagnostic Achievement — 


She Leeman Locator 


A sensetive guide to the surgeon for 
locating metallic foreign bodies 
in the tissues. 


Designed primarily to facilitate the work of the 
surgeon, the Berman Metal Locator is a highly 
sensitive instrument capable of indicating by visual 
and audible indicators the location and direction of me- 


Os tallic substances in the tissues. Successful operations in- 
*e. volving the removal of foreign bodies from the heart, eye, 
%e " lung, brain, spine and extremities have been consummated 
°, more quickly with the reliable diagnostic aid provided by the 

oe. Berman Meta] Locator. The outstanding advantages of the Loca- 

. ° tor are its accuracy, its faculty for saving precious minutes during 
e. delicate operations and the minimization of trauma. The indus- 

For complete information mail 
ibis trial surgeon, ophthalmologist and the general surgeon will 
X-Ray Corporation, 175 West Jack- %e find the Locator an indispensable aid that will greatly 

son Boulevard, Chicago 4, lil., Dept. 2589 % 


e, facilitate their work preliminary to, and dur- 


*e ing surgery. 
Dr 
e 
e 
Address e e 
. e 
City Strate e 


GENERAL @ ELECTRIC X-RAY CORPORATION °°. 
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MORE THAN EVER, the inherently superior qualities which _ 
shoracterize every surgical instrument bearing heKny- 
Scheerer trademark become doubly important to the 
discriminating surgeon during this period of national 
emergency. 
f : Technical correctness of design and construction, com- 
» parable only to the finest instruments previously imported | 
«+. precision accuracy, the contribution of meticulously 
trained craftsmen... functional dependability, the re- 
| sultant use of superior materials and production methods, 


—all are distinctive features of basic importance. Eco- 
nomically, they insure longer periods of satisfactory ‘ 
instrument service. Clinically, they aid in the more suc- 


cessful attainment of the surgical objective. 


Your dealer can supply you" 


KNY-SCHEERER CORPORATION 


21-09 Borden Ave. Long Island City, N. Y. 


HIS ESTABLISHED TRADEMARK !1S YOUR GUARANTEE 


Pt 
‘ 
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PHANEUF’S UTERINE 
ARTERY FORCEPS 
STAINLESS STEEL 


a Wilhelm Konrad Roentgen, one of the 
most celebrated physicists of modern 
times, discovered X-rays — frequently 
called Roentgen rays—in 1895, and for 
his achievement was awarded the 1901 
Nobel prize for physics. Roentgen was 
born in 1845 and died in 1923. 

Historical data, courtesy Picker X-Ray Corp, 


FORWARD STEPS 
IN SCIENCE 


HE discovery of X-rays by Roentgen in 1895, 

was a forward step in science of inestimable 
value to medicine, surgery, and industry. So too, the 
discovery of the proper alloy of stainless steel for 
the manufacture of surgical instruments, was a for- 
ward step of incalculable value in the practice of 
surgery. 

With sKLAR, research has been an unbroken tra- 
dition for more than half a century, always working 
in close cooperation with the practicing surgeon... 
both in the actual designing of instruments, and in 
the adaptation of new surgical techniques. In short, 
SKLAR has left nothing undone to achieve the most 
perfect production standards humanly possible. 

The J. SKLAR MANUFACTURING COM- 
PANY makes the largest variety of stainless 
steel surgical instruments ever produced 
by a single manufacturer. 


LONG ISLAND CITY, N.Y.) 


SKLAR products are available 
through accredited surgical 
supply distributors, 
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To most physicians who were in military service, Bishop “Blue 
Label” Needles are already familiar and trustworthy friends. Their 
unusual ability to perform we//, even under the most adverse con- 
ditions, has been proved beyond all question by the millions of “Blue 
Label’”’ Needles supplied to the armed forces before and during 
World War II. Bishop now makes available, to civilian practitioners 
as well, these same Blue Label Needles, unsurpassed for their re- 
sistance to breakage, and for the special hand-finished Bishop point 
—ideal for every hypodermic needle use. 

Available, through your regular source of supply, in a complete 
line of standard lengths and gauges. Write today for booklet de- 
scribing Bishop “Blue Label” Needles and the other products illus- 
trated at the right of the page. Medical Products Division, J. Bishop 
& Company Platinum Works, Malvern, Pa. 


*U. S. Patent applied for 


PLATINUM WORKS 
In Canada: Johnson Matthey & Mallory, Limited, 198 Clinton St., Toronto 4 


OTHER NEW 
3ISHOP” PRODUCT 


THE “ALBALON‘* NEEDLE 
the first plastic hub needle. 


BLUE LABEL CLINICAL THERMO- 
METERS-Accurate-sturdy-easily read. 


BLUE LABEL SYRINGES Durable 


— close-fitting — clearly marked. 
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ARE MORE 


With 33-1/3 per cent more of the finest surgical steel “built 
into” every Crescent blade, it’s no wonder that under even 


the toughest operative conditions, they resist any tendency 


to bend or weave. 

For war surgery, Crescent exceeded the requirements of 
_ official “rigidity” and “deflection” tests. And, in civilian prac- 
_ tice, evidence of their quality is the fact that they are being 
increasingly adopted by leading surgeons as “standard.” 
An unusually keen cutting edge — fine, sensitive balance 


close uniformity — and marked economy: these represent 
"other outstanding features which make Crescent truly the 
‘master blade for the master hand!” 


CRESCENT SURGICAL SALES CO. 
440 Fourth Avenue «+ New York 16, N. Y. 
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B-D VACUTAINER 
for BLOOD SAMPLING 


Quick, Economical, 
Versatile... 


After blood collection — 
drops may be easily ob- 
tained for determining RH 
factor, red and white blood 
cell counts — with venous 
blood, and any other hema- 
tology tests where only a | ee 
drop of blood is required. > | he a 
The sealed unit — elimi- 
nates outside contamina- 
tion and prevents possible 
spillage. 


Procedure: 

After tube is filled with blood, press 
tube firmly down on holder as illus- 
trated. After each drop, release pres- 
sure and repeat for successive drops. 


The same blood specimens may be 
split for Serology and Blood 

hemistry tests — under sealed 
_ conditions. 


Procedure: 

With needle attached to filled 

Vacutainer, penetrate stopper of 
containing anti-coagulant, 

as illustrated. 


B-D PRODUCTS 
Made for the Profession 


Becton, Dickinson & Co., RUTHERFORD, N.J. 
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LABORATORIES, INC. 


3% A PRODUCT OF 


| | | | 
| 
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chemotherapy in oral and pharyngeal infections 


Provides prompt, long-sustained and 
high salivary concentration of sulfon- 
amide, maintained in intimate con- 
tact with entire oropharyngeal area. 


Yet systemic absorption, even with 
maximal dosage, is negligible (com- 
monly even immeasurable) virtually 
obviating likelihood of systemic toxic 
reactions. 


The product retains full potency un- 
der all ordinary conditions. 


Its clinical value has been clearly 
established in a substantial and fast 
growing literature, and in notably ex- 
tensive professional experience. 


Supplied in packages of 24 tablets— 
3% ers. (0.25 Gm.) per tablet—sani- 
taped, in slip-sleeve prescription 


boxes. 


Please note that your patient 
requires your prescription to 
obtain this product from the 
pharmacist. 
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A SURGEON'S REPORT 


€€I have used tantalum wire suture material on all 


our hand injury cases for the past year and have 
a large series of them to look back upon. I have 


used the tantalum wire for both buried and cutane- 


ous suturing. In this fairly large 
series of cases I have not yet seen 
any evidence of anything but mini- 
mal tissue reaction. I have not yet 
had a single infection in any of the 
cases where tantalum wire was used 
in these hand cases, which, to me, is 
quite remarkable because I am sure 
you will appreciate how difficult it 
is to obtain bacterial and physical 
cleanliness in working with the 


hand of the factory worker.* 9? 


*Olson, C. T.: “The Place of Tantalum in Surgery,” 
Industrial Medicine, 13: 917, November, 1944. 


ETHICON SUTURE LABORATORIES 


DIVISION OF JOHNSON & JOHNSON 


NEW BRUNSWICK, 


NEW JERSEY 
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when pain is a barrier to sleep 


Allonal ‘Roche’ has long been the choice of discerning clinicians for the treatment 

of insomnia associated with pain, for “barbiturates alone ... cannot be expected 

to induce sedation or sleep in the presence of pain.”* Allonal combines the dependable 
sedative-hypnotic effect of allyl-isopropyl-barbituric acid (1 gr.) with the analgesic action 
of acetophenetidin (3 gr.); in fact, such combinations of barbiturates “with analgesic drugs 
_++etender the analgesia more effective.”* Allonal acts smoothly and gently yet with 
sufficient forcefulness to insure the desired sedation and analgesia but without likelihood 
of undesirable side reactions. Allonal is available in boxes of 12 and 50 tablets. 
HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY- 10, NEW JERSEY 


*L, Goodman and A. Gilman, The Pharmacological Basis of 
Therapeutics, The Macmillan Company, New York, 1944, 


Allonal ‘noch 
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For Skin Protection... 


In Place of 
Tincture of 
Benzoin ; 


enclosed 
ee far dltettion, ff 


| NEW! Now 

Avai 
valiiapbie 

in Tubes 


SEALSKIN 
SEALSKIN is a hyp po-allergenic LIQUID PLASTIC SKIN ADHESIVE that dries toa 


strong yet soft elastic COHESIVE film which adheres to the skin and dressings. 
The film is waterproof and resistant to the action of body fluids, acids, etc. 


Use 3 Ways 
* SEALSKIN to adhere dressings or bandages 


to the skin—wound dressings —skin traction 
bandages, etc. 

* SEALSKIN to prevent adhesive plaster skin 
hee ar Apply a protective coating to the 
skin before applying adhesive plaster. It peels 
off with the plaster leaving no debris. 

* SEALSKIN to prevent excoriation of the 
tissue in cases of draining fistulae, colostomies 


Simply apply Seals and the like. 
all’ around, the edges J-500 4-02. tube $1.50 
the bandage’ to” the Ot 16-02. Jaf $4.19 


Write for literature on 
your letterhead please. 


Order from your surgi- 
cal supply dealer. 
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taste results 
in greater 
patient 
acceptance 


comfort during 
maintenance of 
penicillin 


blood levels 


High potency 
provides greater 
convenience in 
day and night 
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PIONEERING THAT POINTS TO DISCOVERY... DISCOVERY THAT DEMANDS LEADERSHIP 


| 
| 


PIONEERS IN | 
‘PARENTERAL THERAPY 


Another BAXTER FIRST... 
the 2000 CC VACOLITER 


In 1936 the 2000 cc. Vacoliter was intro- 
duced to provide economy and flexibility to 
the Baxter technique. This new addition 
provided a complete range of sizes of 
Vacoliters for practically every parenteral 
therapy demand. 

Baxter’s many years of pioneering and 
leadership in the field of parenteral therapy 
are your protection. Here is a parenteral 
program complete, trouble-free and confi- 
dence-inspiring. No other method is used in 
so many hospitals. 


james Blundell 


1790-1877 


This British physician in the early 19th 
century designed and produced transfu- 
sion equipment surprisingly like that in use 
today. Besides this important contribution 
to the development of modern parenteral 
therapy, James Blundell was the first to 
publish the observation that only human 
blood was fit to be used for human trans- 
fusion. In 1828, using the ‘“‘Gravitator” 
(illustrated), he successfully performed the 
first blood transfusion with human blood. 


Manufactured by BAXTER LABORATORIES, INC. 
Glenview, Illinois; Acton, Ontario; London, England 


Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION cuicaco new vork 


Produced and distributed in the Eleven Western States by DON BAXTER, INC., Glendale, Calif. 
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In hyper-extension for spinal column fracture 
dislocation, the unique construction of the Albee- | 
Comper Fracture Table allows a Potter-Bucky Dia-’ 

phragm to be brought into immediate proximity 
of the patient for true X-ray checks and permanent _ 
radiographic records. 


, WRITE TODAY for descriptive literatur 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 


3 
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Hangs in the Balance... 


...and progressive wasting increases the gravity of the prog- 
nosis, depletion of body proteins can be prevented. Parenamine 
—parenteral source of the indispensable and other amino acids— 
provides the elements of protein nutrition . . . sustains the re- 
generative processes essential to recovery. 


Parenamine 


Amino Acids Stearns 


PARENAMINE is a sterile 15 per cent 
solution of amino acids containing all 
known to be essential for humans, de- 
rived by acid hydrolysis from casein and 
fortified with pure dl-tryptophane. 


INDICATED in conditions of restricted 
intake, faulty absorption, increased 
need or excessive loss of proteins such 


PARENTERAL 


For Protein Deficiency 


as in pre- and postoperative manage- 
ment, extensive burns, delayed healing, 
gastro-intestinal disorders, et cetera. 


ADMINISTRATION may be intravenous, 
intrasternal or subcutaneous. 


SUPPLIED as 15 per cent sterile solution 
in 100 cc. rubber-capped bottles, 


Reprints and complete clinical data will gladly be sent on request. 


Stearn 


Division 


DETROIT 31, MICHIGAN 


NEW YORK KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


Trade-Mark Parenamine Reg. U.S. Pat. Off. 
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A COUNCIL ACCEPTED CIBA PRODUCT 


ACCEPTED 


| 
Council on Pharmacy 
ond Chemistry 


nervous exhaustion 


1y, and prescribe Dial. A 
lepression. ial induce 


Council on Pharmacy 
and Chemistry 


< 
A COUNCIL 
i | TED CIBA PROD 7 
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ax 
and efficient tomorrow begins 


COUNCIL ACCEPTED CIBA PRODUCT 


VIOFORM 


5 


Trichomonas 


Counc.l on Pharmacy 
ond Chemistry 


ah 
~ 
~ 
| | | | 
4 
- = 
(9) neg: ue INTECHION IS e qs) era icated by tne 107 CY) 
fe} m in a 1 pa;rientT con inues_ Trearmen: ot 1 le D\ acing a moilstenec 
fioform Insert in the posterior fornix nightly. Both arations contain Vioform, a specific = 
for the trichomonad, together with other components to restore normal vaainal acidity © 
and favor growth of Doderlein bacilli. Supplied: Vioform Insufflate, bottles of and.) 
th ot Doderlein b . Supplied: Vioform Insufflate, bottles of 1 and.) 
ounces; Inserts, boxes of 15. © 
lactose, 2.5% lc ctic acid. VIOFORM | ma. Viotorin \ 


COUNCIL ACCEPTED CIBA PRODUCT 
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mal nasal sec 
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Council on Pharmac 
ond Chemistry 
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~Privine acts quickly on the nasal mucosa without retarding ciliary activity. The solution is = | 
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availa int solutions, and cent, packaged in |-ounce bottie witn aropp: 
_ designed to dis but three drops—the r se. Also available as Privi ) 


IN THE BEST INTEREST 


OF THE MENOPAUSAL. 


It is in the best interest of the menopausal patient to 
administer PROG YNON-B (alpha-estradiol benzoate), 
for it provides a wide margin of clinical superiority. 
Medical testimony has proved that PROG YNON-B, by 


intramuscular injection, offers: 


GREAT POTENCY SUSTAINED EFFECTS 


RAPID ACTION COMPLETE SAFETY 
SMOOTH ABSORPTION TRUE ECONOMY 


PROGYNON-B 


(benzoate of pure crystalline follicular hormone) 


DOSAGE: For average menopausal symptoms 0.33 mg. 
(2,000 R.U.) once or twice weekly. Severe symptoms, as after 
surgical or x-ray castration, may require 1.0 mg. to 1.66 mg. 


(6,000 to 10,000 R.U.) per injection. 


Trade-Mark PROGYNON-B—Reg. U.S. Pat. Off. 


CORPORATION BLOOMFIELD, N. J. 


IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 


Serving the WEST COAST SCHERING CORPORATION 
149 New Montgomery Street, San Francisco 5, California * Phone Douglas 1544 


: 


x4, 


. within arm's reach 


A FENWAL 
INSTALLATION 


capable of accommodating either 


large or small volume requirements, 


can prove a valuable budget-controt 


gcfactor in your postwar planning. 


1944 
WITH FENWAL EQUIPMENT— R 509 : 
progressive hospitals now prepare par- te 30 
enteral fluids for long-term storage, and Borie 
2% 
control whole blood and plasma facili- Pf 109 315 
ties entirely independent of outside Dian Wan” 30 
272, 
sources of supply . . . and with substan- 
tially lowered service cost to patients Facto ag 


PREPARATION APPARATUS 


REUSABLE CONTAINER-DISPENSERS 
AND HERMETIC CLOSURES 


ADMINISTRATION EQUIPMENT 


ORDER TODAY or write us immediately for further details 


MACALASTER BICKNELL COMPANY 


243 Broadway | 39, 


INSTANT REQUIRED 


THE SOLUTION DESIRED AT THE 
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... THROUGH LESS DEPENDENCE 
ON ASSISTANTS IN SUTURING 


The elaborate sterilization, threading and 
clamping operations necessary with conven- 
tional needles and holders — the “hand-to- 
hand” dependence on assistants during the 
suturing phase for needle changes— more 
thread—thread cutter—have always been con- 
sidered an unavoidable burden... until the 
advent of the Singer Surgical Stitching Instru- 
ments. ¢ These functional combinations of nee- 
dle (many with a severing edge), needle holder, 
and large suture supply all in one instrument 
facilitate sterilization and allow the instrument 
to remain in the surgeon’s hand throughout the 
suturing phase of the operation. For these and 
other reasons, Singer Instruments have been 
acclaimed an outstanding contribution to 
better surgery. ¢ For the complete story of 
the many advantages inherent in these instru- 
ments, ask for the fully illustrated brochure. 


Bobbin-wound sutures (cat- 
gut, cotton, nylon, silk) aveit® 
able through Dayiss& Geck, 
Inc., New York. 


SINGER SEWING MACHINE COMPANY A-106 


or three newest films available for showing § 
ore (1) “Rehabilitation of Parkinson's Syn- © 
drome”, (2) “Treatment of Major Neuralgias’’, 
and (3) “Removal of Tumor of the Bladder'’. 


COPYRIGHT, U.S.A., 1946, BY THE SINGER MANUFACTURING CO. ALL RIGHTS RESERVED FOR ALL COUNTRIES, 


is 
SURGICAL STITCHING INSTRUMENTS 
. 149 Broadway, Naw York 6, N. Y. 
Without obligation please send copy of illustrated brochure. 
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BERKELEY - CHICAGO - NEW YORK 


Cutter Solutions in SAFTIFLASKS 


are tested chemically, biologically 
and physiologically for assured safety 


To the “doubting Thomases” on Cutter’s testing staff, 
no I. V. solution is safe until it passes tests as 
exacting as those applied to delicate biologicals. 


Such “finicky” standards may send gallons of solution 
down the drain—but they promise you solutions 
as dependable as Cutter’s fine vaccines and serums. 


Simplicity of the Saftiflask set-up makes for trouble- 
free performance, too. Just plug in the tubing. 

An air tube, always in place, assures quick starting 
and steady flow. And the Safticlamp—a Cutter 
design—gives instant adjustment of flow through 
tube, by one-hand thumb control. Your Cutter 
representative will be glad to demonstrate. 


CUTTER LABORATORIES 


AFE IN USE, T 
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Supplied in 
capsules con- 
taining 14 
grs.; bottles of 
100, 500 and 
1000. Elixir 
Butisol Sodium, 
3 gr. per fl. oz. 
is supplied in 
bottles of one 
pint. Caution: 
Use only as 
directed. 


These are desiderata in the choice of a sedative-hypnotic 
of general usefulness, and these are outstanding 
characteristics of 


BUTISOL SODIUM (Sodium salt of 5-ethyl-5-secondary butyl! barbituric acid ‘McNeil’ ) 


In addition, Butisol Sodium is available in a range of convenient 
dosage forms permitting clinically effective administration 
in a wide field of applications: 


e Relief of preoperative apprehension 
e Obstetrical hypnosis 

e Daytime sedation 

e Insomnia 

e Menopausal hysteria 

e Neuroses 
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HYDROSULPHOSOL 


opens a new chapter in Sulfur a 


Damatic results confirm its 
value in burns, arthritis, and 
many conditions in which sulfur 
imbalance is a clinical factor. 


aq readily 
utilizable source of the 


SULERYDAYL 


concentration 


R ccommended as a, home hosoital 
treatment in arthritis— , 
Pe 

FOOT BATH: A ounce of Hydrosulphoso 
lution to a large ‘val vatlized bucket or copitainer ample 
in size to immerse both feet and ankles. The water should: 
be about 100 deg. F.lat first or a temperature that ‘can 
be comfortably tolerated. The temperature of such a bath 
can be gradually raised to 105 deg. F. if this heat can 
be tolerated. This type bath can be employed also for 
the arms. Length of bath 20 to 40 minutes. 


TUB BATH: Add two ounces of Hydrosulphoso! Solu- 
tion to a full tub of water at 100 to 102 deg. F. for 
five to twenty minutes with a patient moving all of his 
affected joints while submerged in the bath. An authority 
on this type of therapy points out the hot bath is useful 
in subacute or chronic generalized rheumatoid arthritis, 
although some arthritic patients, particularly those who 
are emaciated and weakened, do not tolerate exposure to 
heat and are easily exhausted from prolonged hot baths. 
In such cases the foot bath would be better indicated. 


Fluids should be given freely after the bath (or during 
the bath if marked sweating oceurs). If there if exces- 
sive perspiration, 2 to 6 tablets of sodium chloride (1 
Gm. cach) may be given. All patients should rest in bed 
for at least an hour after the bath. 


ORAL: 10 to 15 drops of Hydrosulphoso! Solution to a 
glass of water at least three time a day. If initial dosage 
appears to cause discomfort due to sulfur odor or taste 
fewer drops can be added to each glass of water until 
larger amounts can be tolerated easily and without dis- 
taste. 


OINTMENT: Rub Hydrosulphosol Ointment over stiff 
joints, dry skin or affected areas once or twice daily. 


No evidence of toxicity has been reported 
during the 10 years of experimental study. 


JUST OFF THE PRESS 


Write for this new brochure presenting rationale 
and data descriptive of the product and its uses. 


Your name will be filed to receive reprints of re- 
ports on clinical and laboratory studies now being 


conducted by eminent investigators. 


Reprints of published 


literature on request 


MERIDEN, CONNECTICU 


30 
é 
i 
NS e 
: 
4 
OINTMENT 
x q 
2 
: 
x 


Intocostrin provides rapid and profound abdominal relaxation. 
Surgical manipulation and closure are facilitated . . . 
less anesthetic is required. Administration is by deal intravenous 
injection. Intocostrin is a purified, standardized extract of 
chondodendron tomentosum (curare ) which produces muscle relaxation 


through a readily reversible myoneural block. 


TRADEMARK 


For information, address Professional Service Dept., 
745 Fifth Avenue, New York 22, New York 


SQUIBB 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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e Your gowns, gloves, instruments and dressings are always sterilized . . . but this whole , 
meticulous technique is broken unless your lubricating jelly, too, is sterile. | 
Check the jelly you are using. If it’s K-Y*, it is sterile . . . the tube is so marked ... | 

| 


and every tube is metal-sealed under the cap for extra protection. 


SEALED STERILITY! 


This metal seal is your guarantee 
of K-Y’s sterility 


LUBRICATING JELLY 


NEW BRUNSWICK, N. J. CHICAGO, ILL. i 


ORDER FROM YOUR DEALER 


*Reg. U.S. Pat. Off. 
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VOL. LXXII 


OCTOBER, 1946 


The American Journal Surgery 


Copyright, 1946 by The Yorke Publishing Co., Inc. 


A PRACTICAL JOURNAL BUILT ON MERIT 
Fifty-fifth Year of Continuous Publication 


NUMBER FOUR 


THE FENESTRATION OPERATION 
MAJOR HAZARD—THE ANESTHETIC 


ECENT interest in the fenestration 
operation has focused attention upon 
an operative area of a few square 

millimeters. In an effort to provide ideal 
conditions for this field, methods of pain 
control are employed which constantly 
endanger the life of the patient. An attempt 
has been made to by-pass general anesthe- 
sia, a nuisance to be avoided, substituting 
for it analgesia and anesthesia by massive 
doses of barbiturates and opiates. 

The novelty and the glamor of the new 
procedure seems to have deprived it of the 
wise and prudent approach common to 
anesthesia for the usual throat and ear 
surgery. Who, for example, would consider 
prescribing g gr. of barbiturates and 4 
gr. of morphine for a radical mastoid 
operation? Who would tolerate, or be 
responsible for, postoperative respiratory 
depression lasting from eight to twenty- 
four hours for the ordinary nose and throat 
operation? As might have been anticipated, 
serious respiratory depression has already 
been reported. 

The followmg notes are submitted from 
case reports: in Case 1, nembutal gr. 9, and 
morphine gr. 14 were administered and 
perfect analgesia was obtained for opera- 
tion. During the night, however, respira- 


tions dropped to 2 per minute, requiring 
expert administration of oxygen, coramine 
-and metrazol until recovery. In cases 2 and 
3 both very large men, the first received 
1 gr. of morphine before and during opera- 
tion. He could scarcely be kept on the table. 
The second received 11 gr. of morphine. 
Despite repeated novocaine injections he 
cried and fought constantly. The operation 
could scarcely be completed. Both patients 
exhibited respirations of six or seven a 
minute and required the constant attention - 
of doctors and nurses for twelve hours. The 
patient in Case 4 was given nembutal gr. 9, 
neonal gr. 3, morphine gr. 24 and required 
stimulation for three days to overcome the 
depression which developed (first night 
respirations 4, second day 12, gradual. 
recovery on third day). Case 5 illustrates 
the danger of intravenous pentothal. The 
patient received 214 gm. of pentothol over 
a period of one hour and forty minutes and 
was unconscious for three days. The tem- 
perature rose to 104°F. postoperatively; 
the patient was restless and respirations 
were depressed until recovery. Case 6 
indicates the handicap with endotracheal 
cyclopropane. Oozing was so general and so 
severe that: only the mastoid operation 
could be done. The fenestration procedure 
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was done under a local anesthetic at a later 
date. 

Why, it may be asked, has sedation 
been urged and general anesthesia avoided? 
Because general anesthesia means venous 
congestion and increased bleeding into a 
wound where hemostasis is essential? Be- 
cause general anesthesia is thought to 
imply a prolonged and unpleasant post- 
operative period? Because general anesthe- 
sia, under good control and with the 
minimum after effects, implies expert 
service which is expensive and difficult to 
procure? It is not easy for one patient to 
pay for anesthesia for a whole morning or 
for an entire afternoon (two to three 
hours). 

Because of these real difficulties, oral 
and hypodermic medication, supervised by 
anyone who happens to be available is a 
natural result. One attempt has been made 
to diminish the hazard of massive sedation. 
Demoral has been substituted for mor- 
phine. Experience will prove whether 
demoral can replace a general anesthetic 
for surgery involving the periosteum and 
provide a perfectly quiet field of operation. 

Although fenestration surgery does not 
offer the anesthetic difficulties peculiar to 
abdominal, thoracic and brain surgery, it 
does most certainly line up to the general 
requirements of all general anesthesia. 
These requirements are: safety, control 
of the field and comfort for the patient. 

The therapeutic index of sedative drugs 
prescribed by pharmacology, toxicology 
and clinical medicine must be respected. 
These indices cannot be cheerfully disre- 
garded because a new type of operation 
holds the spotlight. The therapeutic index 
of nembutal (therapeutic breadth, or differ- 
ence between anesthetic dose and lethal 
dose) is narrow, 1.5. Clinicians and an- 
esthetists know that the routine use of 
even 14 gr. of morphine sulfate occasionally 
results in grave respiratory depression. 
Massive sedation, by causing relaxation of 
the muscles of the airway, mduces respira- 
tory obstruction. This obstruction is in- 
creased by torsion and flexion of the head. 
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Control of the respiratory airway is 
seriously embarrassed by the sterile head 
drapes covering the patient. 

The surgeon, intent upon his field of 
operation, regards attempts to relieve 
obstruction as an unnecessary delay, an 
annoyance to be tolerated rather than 
cooperation for which to be grateful. As a 
consequence moderate obstruction is usu- 
ally ignored, marked obstruction is per- 
mitted, and it is only when obstruction 
becomes acute that anything is done about 
it. If it were not for the reflex pain stimu- 
lating the respiration, asphyxial accidents 
would be common. Returned to bed, the 
patient’s recovery from sedation is pro- 
longed and is often the occasion of deep 
anxiety for the nursing personnel. 

An experience of twenty years has con- 
vinced the author of the safety of the 
following sequence: Gas-oxygen Ether, pre- 
cededed (recently) by nembutal gr. 114, or 
avertin mg. 70, or demoral mg. 50. Follow- 
ing the relaxation under ether, direct 
laryngoscopy is performed and the patient 
is intubated. Anesthesia is maintained by 
ether at any desired level. Because of the 
bleeding which is prone to accompany 
gas-oxygen maintenance, and because of 
the fire, the bleeding and the circulatory 
hazard of cyclopropane, the author has 
eliminated these agents in his practice. 

Once the patient is intubated, the 
respiratory hazard is by-passed com- 
pletely and permanently. Anesthesia is 
easily controlled at any desired level with 
a low percentage of ether. The head may be 
flexed or rotated to any degree without 
influencing the freedom of respiration 
through the endotracheal tube. Intubation 
under ether relaxation by endotracheal 
tubes modified from Jackson’s broncho- 
scope have produced no trauma and no 
bleeding, (hoarseness .05 per cent) in the 
author’s hands. 

In answer to queries concerning the 
postoperative symptoms which may be 
expected in ordinary laryngoscopy and 
intubation, the following is quoted from a 
letter received from the clinic of Dr. 
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Chevalier Jackson: “In reply to your 
letter of December 1st (1945) regarding 
reactions to bronchoscopy, neither Father 
nor I feel that there has been enough ‘sore 
throat, hoarseness, tracheaitis, or broncho- 
pneumonia’ in the experience of our clinic, 
to merit even a mention. Of course, much 
depends upon the techniques used in these 
procedures, but we are firmly convinced 
that with reasonably careful technique 
and due consideration for the contraindi- 
cations, bronchoscopy in itself is entirely 
without harmful effects.” If to this experi- 
ence of the Jackson Clinic is added the fact 
that laryngoscopy and intubation for 
anesthesia is a less severe procedure than 
bronchoscopy, and that it is carried on in a 
relaxed field, the hazard is acceptable. 

By adhering to ether relaxation and 
the gentle introduction of sterile metal 
endotracheal tubes of the correct size, con- 
sistently satisfactory results may be antici- 
pated. A properly relaxed patient will 
permit exposure and non-traumatic intuba- 
tion, with one attempt, in less than a 
minute. For those who have never learned 
to give ether or who have forgotten how, 
intubation is frequently a hazardous ad- 
venture for patient and anesthetist. Devia- 
tions from the technic recommended, that 
is, exposure under various gas combina- 
tions, local pentothal, etc., by direct or 
blind intubation, is followed by frequent 
regrets. 

Since analgesia and anesthesia by mas- 
sive medication is irreversible (a dose once 
administered cannot be removed), the 
patient’s response to pain is awaited as an 
indication for further dosage. This means 
that trouble always develops before it can 
be relieved. Moaning, straining, movement 
and holding the breath result i venous 
congestion and ooze, and the operating 
time is increased in an effort to control this 
ooze. 

On the other hand, absolute and com- 
plete control is secured by endotracheal 
‘anesthesia. The field is silent and entirely 
motionless. Because there is no straining, 
and because respiratory ventilation is 
complete, venous stasis is eliminated. 
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Bleeding in the field is arterial. This 
arterial bleeding will necessarily depend 
upon the normal blood supply to the part. 
While full sedation may be safely employed 
with the protection offered by endotracheal 
anesthesia, attempts to depress the general 
circulation by additional medication is 
certainly to be condemned. The patient’s 
life is more important than an absolutely 
bloodless operative field. Furthermore, as 
in other types of head surgery, hemostasis 
may be aided by lowering the feet and the 
body, and by adrenalin packs allowed to 
remain for some minutes in the field. 

The general anesthetic sequence recom- 
mended will not be as pleasant as in mas- 
sive medication. Occasionally, a patient 
will complain of postoperative illness. The 
majority of cases of postoperative illness 
are due to anoxia rather than to the odor of 
the anesthetic; however, the patient as well 
as the surgeon, unfamiliar with endo- 
tracheal ether anesthesia, will be surprised 
by the rapid and smooth convalescence 
when a protracted postoperative illness 
was expected. Suitable preoperative medi- 
cation allays apprehension and small doses 
of postoperative sedation provide comfort. 

Therefore, the popularization of massive 
sedation as a substitute for general an- 
esthesia in the fenestration operation 
endangers the life of the patient and pro- 
longs the operative procedure. Bleeding in 
the field occurs from venous ooze and from 
arterial blood. Venous ooze is increased in 
respiratory obstruction and during spasm 
or straining from periosteal pain in which 
massive sedation is used. Sedation (bar- 
biturates up to g gr. and morphine gr. 14) 
requires prolonged and careful postopera- 
tive nursing to prevent asphyxial accidents. 
Safety is assured and venous oozing is 
eliminated by a properly conducted general 
anesthesia with ether carried on by the 
endotracheal inhalation technic without 
carbon dioxide absorption. Well selected, 
small doses of preoperative and post- 
operative medication provide comfort for 
the patient. The employment of this 
technic will prevent asphyxial deaths. 

PALUEL J. FLAGG, M.D. 
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IMPORTANCE OF SULFHYDRYL IN THE TREATMENT OF 
CORNEAL AND X-RAY BURNS 


ArcHIE Epwarp CRUTHIRDS, M.D. 


PHOENIX, 
: SUBJECT of major concern to the 


ophthalmologist or surgeon is the 

after-scarring of burn patients. He 
is never permitted to lose sight of this pos- 
sibility as evidenced by the patient’s query: 
“Doctor, will it leave a scar?”’ Such anxiety 
on the part of parents reaches its peak when 
the patient is a child. 

This question of scarring may not be con- 
fmed to one of purely cosmetic considera- 
tions but, as every surgeon knows, may 
result in long and tedious plastic surgery at 
best, or at worst provide a field for malig- 
nant growth in occasional cases. 

For this reason every method is sought to 
bring about healing of burns and wounds in 
the shortest possible space of time. Unde- 
layed healing is a goal worth seeking for 
prevention of after-scarring as well as for 
other practical reasons. 

Reference has been made to the fact that 
“Chronic granulation tissue is the parent 
of scar tissue, and it might be added the 
longer the wound takes to heal the more 
the scar tissue.’’!" 

A study based on five years of clinical 
application in more than 500 cases of burns, 
involving the eyes and adjacent areas pro- 
vides a basis for hope that the danger of 
after-scarring may be greatly reduced. The 
therapy used in this study has produced 
healing without leaving scars or contrac- 
tures in most cases. In the remainder any 
scarring was deemed to be considerably 
less than ordinarily might be expected. 
In no case was there evidence of develop- 
ment of symblepharon. 

Available evidence points to the likeli- 
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hood that this happy result is achieved by 
employing therapy that is capable of stimu- 
lating cell activity and producing healing 
in the shortest possible time. The clinical 
evidence appears to substantiate the bio- 
chemical aspects fully indicating that sulfur 
in an available form is capable of stimulat- 
ing certain sulfur-containmg amino acids 
present in the body and known to be con- 
cerned with tissue oxidations. In the study 
reported here the therapy used provided a 
high concentration of sulfhydryl* in an 
aqueous solution that is non-toxic and safe 
to use as drops directly in the eye in ap- 
propriate dilution, as well as orally and 
topically. 

Adoption of a safe, non-toxic, available 
sulfur for the treatment of eye burns and 
possibly other eye conditions is indicated 
by extensive literature referring to the 
importance of sulfur-contaiing compounds 
in the eye. This is also true for other parts 


of the body. 


X-RAY BURNS—CRITICAL TEST 


The critical test for any treatment for 
burns might well be said to rest on the 
question: ‘“‘ How does it differ from any of 
the other 100 or more methods presently 
advocated?” 

After five years of routine use combined 
with a search of the literature and an evalu- 
ation of clinical and laboratory studies by 
others, we are prepared to say that hydro- 
sulphosol differs from other medications in 


* Hydrosulphosol—a proprietary epithelial stimulant 
containing sulfhydryl pentathionate. The Am. Illus. 
Med. Dict., Dorland, 20th ed., Philadelphia, 1944. 
W. B. Saunders Company. 
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important and essential respects. Undoubt- 
edly, an outstanding feature of this treat- 
ment is the fact that it has demonstrated 
in the hands of three different workers 
ability to stimulate tissue activity and 
bring about healing in x-ray burns. Here 
we are faced with a condition that has not 
merely resulted in a burn but an injury that 
leaves the underlying tissue devitalized. 

In the presence of infection or poor physi- 
cal condition of the patient, both of which 
retard or block healing of the wound, 
hydrosulphosol has elicited a long-sought 
chemotherapeutic response by promptly 
stimulating cell activity and bringing about 
healing in an incredibly short period of 
time. 

Particular emphasis is placed, therefore, 
on one of the leading cases presented herein. 
This case involved a suspected malignancy 
complicated by a severe x-ray burn. (Fig. 
1.) Radical surgery was avoided and re- 
covery from x-ray burn effected in about 
three weeks. A brief case report is presented 
herewith on this patient. 


Mrs. D. T., age forty-six, a married woman, 
had a past history of smallpox, typhoid, and 
influenza in 1918. Three years ago she had had 
her lower teeth extracted. The upper teeth 
were checked routinely. Her general condition 
was good with no headaches. Following a blow 
caused by being struck in the inner corner of 
the right eye by a door, an indurated skin 
lesion appeared just below and medial to the 
right orbit. Failing to effect healing by applica- 
tion of home remedies, the patient consulted 
her family doctor who diagnosed the condition 
as skin cancer and ordered x-ray treatment 
given. Twelve x-ray treatments were given by 
another doctor in the hospital. 

X-ray treatments were followed by severe 
pain which gradually subsided after each treat- 
ment. After the twelfth treatment inflamma- 
tion did not decrease. Radical surgery involving 
excision of affected tissue was considered when 
the patient was referred to me for consultation 
and treatment. 

When first seen by me the area of scar from 
the x-ray treatments was broken down and 
practically devoid of blood vessels with an 
inflamed area extending along the right side 
of the nose to the right eye. This area was 
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approximately 4 by 5 by 3 mm. just external 
to the right lacrimal sac area. The right eye 
watered continuously due to obstruction of the 
tear ducts by scar tissue. The area was quite 
painful to the patient. A smear and culture 
from this area showed presence of Staphylo- 
coccus albus infection. Kahn test and Wasser- 
mann reactions were negative. 

Treatment was instituted with hydrosulpho- 
sol to attempt to clear up the x-ray burn. The 
patient was put on almost continuous applica- 
tion of warm hydrosulphosol packs both at the 
office and home. The pain and burning sensa- 
tion cleared rapidly and after about six days 
scar tissue began to slough and there appeared 
to be a clean wound, the edges of which 
showed beginning; of granulation tissue. At the 
end of ten days small islands of epithelium were 
present which spread gradually and the area 
was completely healed in about three weeks. 
The patient is seen occasionally and after 
eighteen months there has not been any break- 
down or recurrence of original condition. 


OLD X-RAY BURNS 


The action of hydrosulphosol in a case of 
delayed x-ray burn, reported by Mac- 
Donald,’ is suggestive of the wound healing 
possibilities of this product. In this case, 
widespread ulceration had’ finally super- 
vened fifteen years after low voltage x-ray 
treatments and had led to the development 
of multiple telangiectoses, extending on 
both sides from Poupart’s ligament to the 
heels. The biopsy showed the characteristic 
lesions of the x-ray both in the obliterative 
endarteritis in the floor of the ulcer and the 
precancerous changes in the epithelium. 

The fact that the largest ulcer whose 
area was 48 sq. cm., continued to spread 
under a variety of accepted treatments 
whose duration covered more than a year, 
and, after three weeks of hydrosulphosol 
one-half of its area became covered with 
new epithelium and complete healing 
eventually took place, is exceedingly sug- 
gestive. In addition, the lesion was badly 
infected with Staphylococcus aureus and 
Bacillus pyocyaneus. Prior to use of hydro- 
sulphosol amputation was being considered 
in this case. 
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Reinforcing these cases is the personal 
experience of Strong.* As one of the pio- 
neers in development and use of x-ray, Dr. 
Strong sustained severe x-ray burns on the 
left hand, the result of cumulative expos- 
ures with development of a spreading 
epithelioma of the left wrist. After years of 
ineffectual treatment utilizing known meth- 
ods calculated to assist repair of such 
lesions, Dr. Strong employed hydrosul- 
phosol therapy immersing the hand in 
dilute soaks, applying it in wet compressés 
and finally as a lotion using full strength 
solution. Under the influence of hydro- 
sulphosol therapy regenerative changes 
began and within six months the lesions 
entirely disappeared. Today, after more 
than five years there has not been any 
breakdown of tissue or evidence of any 
action other than establishment of com- 
plete healing. 

One explanation of these remarkable re- 
sults is suggested by the chemical composi- 
tion of the product and its indicated 
relation as a nutritional factor in the skin 
itself. 


SULFUR IN THE SKIN 


Sixty per cent of the sulfur in the body is 


contained in the skin.*> Harkins® recom- 
mends “sulfur to promote epithelization.” 
A sudden loss of sulfur in the skin and 
disturbance of sulfur metabolism caused by 
a serious or extensive burn has implica- 
tions beyond that of a mere surface 1 injury. 
As pointed out by Klauder and Brown,’ “‘it 
appears that the skin acts as a depot of 
sulfur on which demands are made as part 
of the defensive mechanism operative in 
infections and intoxications.”’ Thus it would 
appear that at one stroke the body can be 
rendered vulnerable in two important as- 
pects by a burn injury. First, the skin and 
tissues suffer an injury to the chemical 
mechanism that is directly concerned with 
tissue respiration and repair. Secondly, im- 
portant body functions that rely upon sul- 
fur stored in the skin to supply a stimulus 
to organs concerned with detoxication and 
elimmation of waste products, suddenly 
find the source of emergency supply tem- 
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porarily exhausted. Every surgeon who has 
treated burns recognizes the dangers of 
infection, toxemia and other complications 
that can develop for a patient with an 
extensive or serious injury of this nature. 
Biochemistry recognizes and confirms the 
importance of sulfur in this situation. The 
problem has been to find a chemothera- 
peutic agent that measures up to the known 
requirements. Ten years of study and use of 
this product indicate that hydrosulphosol 
provides a practical as well as scientific ap- 
proach to this problem. 

An entirely new concept of the probable 
value of sulfur therapy in treating serious 
burns is suggested by Croft and Peters* who 
found that the sulfur-containing amino 
acid methionine, protects against decrease 
of protein by preventing or abating the 
depletion of nitrogen through the urine. 

They state that similar losses in animals 
were noted in patients as long as ten days 
after the burn. Reference is made to the 
fact that the absorption of the free amino 
acids themselves is much more rapid than 
of the amino acids as gradually liberated in 
the gut by digestion from a protein. By way 
of further explanation these workers state: 
“One possible hypothesis to explain the 
benefit of increased protein intake is that 
the loss of N in the urine is due to the 
raiding of the tissue protein for one or two 
amino acids particularly needed for forma- 
tion of new skin protein, and the elimina- 
tion of the N from the unwanted amino 
acids of the tissue-protein molecule through 
the kidneys as urea. This led us to examine: 
the effect of the sulfur-containing essential 
amino acid methionine, and also of an 
amino acid mixture, and of alanine and 
cysteine.” 


SULFUR IN THE EYE 


The importance of maintaining or stimu- 
lating function and activity of glutathione, 
particularly in the lens of the eye, is sug- 
gested by the work of Mackay and co- 
workers’ who report almost half of the 
total ash (45.8 per cent) of the normal lens 
consists of sulfate. A considerable portion 
of the sulfate recovered from the ash is 
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stated as probably arising from the com- 
bination of cysteine, glutathione, and other 
sulfur-containing organic compounds. 
Study of the mineral content of the eye 
shows that practically all of the minerals 
found elsewhere in the body are evident, 
but potassium and sulfur predominate. 

Elvehjem and associates” in their classi- 
cal work on respiratory enzymes empha- 
size the importance of the —SH groups 
(sulfhydryl) in glutathione with the ob- 
servation that: “ . it is the sulfur group 
alone which is of importance in connection 
with tissue oxidations.” 

Kogel!! advances the suggestion that cat- 
aract patients be treated with sulfhydryl 
compounds because of their ability to trans- 
fer oxygen. 


OXYGEN UPTAKE 


The normal lens is capable of appreciable 
oxygen uptake and the importance of 
oxygen is pointed out by Bellows!? who 
states: “The most vital requirement of any 
tissue is to secure at all times an adequate 
oxygen supply.” In case of injury to the 
capsule there is a striking imcrease in 
respiration. Bellows also refers to the work 
of Mashimo™ who reported that a normal 
rabbit lens requires 6 to 9 cu. mm. of 
oxygen per hour, whereas with a torn cap- 
sule the consumption more than triples 
(23 to 32 cu. mm. per hour). Similar find- 
ings were obtained by Schmerl.'4 

The vital réle played by glutathione is 
pointed out by numerous workers who con- 
firm the presence of this material in all 
fresh animal tissues in which the concentra- 
tion roughly parallels the intensity of meta- 
bolic activity. 

Reis observed that sulfhydryl disap- 
pears in mature senile cataract. This was 
confirmed by Jess.'® 

Adams" and Rosner et al.'* show that 
glutathione and a protein “thermostable 
residue” apparently contribute to the nor- 
mal mechanism for most of the oxygen 
uptake of the lens. 

Thus the employment of a safe therapy 
that is believed to be capable of increasing 
oxygen uptake and stimulating the activity 
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of glutathione would appear to warrant use 
in treating burns and certain pathological 
conditions in which such therapy may be 
indicated. 


HEAT DECREASES GLUTATHIONE 


Adams” reports that the effect of heat 
produced a significant decrease of lenticular 
glutathione content. 

While emphasis has been placed on the 
importance of glutathione in its respiratory 
function Krause” believes that protein syn- 
thesis may be dependent upon glutathione. 
This same opinion has been expressed by 
others. 

Work by Bellows and Rosner” refers to 
the fact that “changes in the capsular 
permeability are intimately associated with 
the state of nutrition of the lens. A de- 
creased permeability would offer a barrier 
to the normal interchange of nutrients and 
waste materials, which in turn could cause 
lenticular changes due either to deficiency 
of vital constituents or to an excess of a 
toxic compound. The reduction of gluta- 
thione in the cataractous lens is illustra- 
tive of this mechanism.” 

The detoxifying action of cysteine on 
naphthalene is pointed out by Bourne and 
Young.?! “One of the Important Functions 
of glutathione is the protection of ascorbic 
acid against oxidation,” according to EI- 
vehjem et al.?° 

Thus we see in glutathione a material 
that plays an-active and important réle in 
maintaining the normal function of the 
lens of the eye and protecting it as far as 
possible against damage from injury or 
decreased body resistance. This same mech- 
anism is referred to as of equal importance 
in other parts of the body. 

It might well appear from a review of 
the literature that of all factors concerned 
with maintaining normal function of the 
lens of the eye sulfur may be the most im- 
portant. Repeated reference to the rdle 
played by glutathione and sulfhydryl with 
an extensive bibliography on the subject is 
made in the very fine presentation by 
Bellows!” in his book on “Cataract and 
Anomalies of the Lens.” 
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In addition to the favorable outcome 
and prompt response to therapy noted in 
eye burns there has been an indicated value 
for employment of hydrosulphosol ob- 
served in the treatment of corneal ulcers. 

Because of the difficulties presented in 
attempting an evaluation of a treatment on 
the basis of stimulating healing of injured 
tissue in man at a rate beyond what might 
be termed normal, a comparative analysis 
has been drawn between patients treated 
previously by other methods, also healing 
times reported by others when using other 
methods, and the actual healing time when 
using hydrosulphosol plus the previously 
mentioned lack of scarring. This compari- 
son is deemed to be strikingly in favor of 
the sulfhydryl compound. 

A natural and logical basis for considera- 
tion of a new medication or therapy is the 
constant search for methods of treatment 
that will be an improvement over others 
that are available or, when used with indi- 
cated medicants will speed recovery and 
improve end results. In the case of treating 
eye injuries, particularly burns, the local 
treatment applied to other parts of the 
body are seldom suitable to use in or near 
the eyes. The product used in this study 
proves an exception and certain experi- 
mental data compiled in connection with 
treatment of burns on the skin adds con- 
firmation of important aspects considered 
in relation to treating eye burns. 

The most common type of eye burn may 
cause searing only of the epithelium of the 
cornea. The normal healing rate in such 
cases might be regarded as rapid even when 
pain-relieving agents are all that are em- 
ployed. But it is obvious that any treat- 
ment that will speed up healing time is 
deserving of consideration. In the cases of 
more severe burns in or about the eyes this 
factor becomes increasingly important. 

The use of hydrosulphosol was started 
five years ago after investigation of the 
chemical composition of the product and of 
clinical and laboratory studies reported by 
workers at the Institute of Pathology, the 
Western Pennsylvania Hospital, Pitts- 
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burgh, at the University of California, Los 
Angeles, and others. 


HIGH CONCENTRATION SULFHYDRYL 


Salle reported” that hydrosulphosol con- 
tains a high concentration of sulfhydryl! 
(approximately fifty times as much as in 
human blood). McBroom? reported en- 
couraging results in a laboratory study us- 
ing volunteers from the Research Institute 
Staff on whom experimental burns were 
produced by controlled exposure of small 
areas on the arms to ultraviolet radiation. 

Pierce reported preliminary clinical 
studies** which were added to by a series of 
sixty-five cases, results of which are un- 
published.” Mellon reported” on clinical 
and laboratory aspects relating to (1) lack 
of toxicity of hydrosulphosol. when ad- 
ministered orally or applied topically, (2) 
indication of absorption of sulfur in some 
form and increased elimination of sulfate 
through the urine, (3) suggested possible 
enzymatic action of the —SH (sulfhydryl) 
linkages, (4) stimulation of certain host 
tissues by an increase in oxygen uptake, (5) 
more stimulation of cell function and the 
differentiation that connotes healing, than 


cell-multiplication only, (6) evidence based 


on tissue culture studies that not only does 
normal growth occur, but in dilutions of 
1:500 to 1:1000 an important function of 
chick-heart embryo fibroblasts undergoes 
marked stimulation. “‘This function is the 
proteolytic one, whose differentiating, and 
therefore healing, connotations align them- 
selves with the clinical expressions in this 
connection.” 

Striking response in the treatment of eye 
burns has been reported by this writer” 
also further studies in relation to the impor- 
tance of sulfur metabolism and results ob- 
tained in treating burns of the ear, nose, 
mouth and adjacent tissues.” 

The pH of hydrosulphosol, approxi- 
mately 10, is lowered on dilution and 
rapidly reaches levels consonant with tissue 
function when applied to injured tissue. 
Confirmation of this action was reported by 
Williams and Bissell?* who applied a 1:4 
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Fic. 1. Fic. 2. Fic. 3. 


Fic. 1. Mrs, D. T., x-ray burn on right side of nose. Healing complete in three weeks without scars and without 
requiring surgical intervention, 

Fic. 2. Face burn; gas oven explosion. Home remedies used for four days prior to consulting doctor. This picture 
taken start of hydrosulphosol therapy. No bandages applied; patient went about normal household duties. 
Fic. 3. Same as Figure 2, ten days after start of hydrosulphosol therapy. No scars due to burns. Completely 
healed on tenth day with sulfhydryl treatment. 
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dilution with a pH of 9.5 to clean wounds 
on experimental animals and found a drop 
in three minutes to 7.9-8.1. 


MULTIPLE CORNEAL ULCER 


A second report in our series is presented 
herewith and relates to treatment of multi- 
ple corneal ulcer: 


_ Miss J. L., age fourteen, came for treatment 
with severe pain in the left eye, stating that 
seventeen days before her eye became in- 
flamed and painful. The patient was treated by 
a local doctor in town about 100 miles from 
Phoenix with several different types of medica- 
tion without any improvements. Several days 
before being examined by me the patient stated 
that the whole cornea, with exception of small 
area in the upper central portion, became one 
mass of ulcers and vision was very poor. The 
patient’s doctor telephoned me that it might be 
necessary to enucleate the left eye. The patient 
was first examined by me late in the evening of 
March 5, 1945. She was in extreme pain and it 
was necessary to administer a hypo to relieve 
pain. 

Examination showed vision was limited to 
hand movement at three or four feet. Examina- 
tion of the left eye showed extreme inflamma- 
tion with ulcers occupying most of the central 
portion of the cornea and extending both 
nasally and laterally and to the lower portion 
of the cornea, but not involving the upper 
portion of the cornea. There was pus in the 
anterior chamber and there were some synechae 
present. Smear and culture showed pneumo- 
cocal infection. 

The patient was sent to the hospital and a 
sub-conjunctival injection of penicillin (250 
units to the cc.) was given in the temporal 
nasal and lower bulbar conjunctiva using 
enough solution to bulge this membrane so that 
it was difficult for the lids to close. She was 
also given 30,000 units of penicillin imtra- 
muscularly with 20,000 units every four hours 
~night and day until more than one million 
units had been given. Other treatment con- 
sisted of drops of hydrosulphosol (1:40) 
together with hydrosulphosol ointment at the 
corners of the lids which were quite inflamed. 
At the end of twenty-four hours her pain 
began to be much less and she was able to 
sleep without resort to opiates. 
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By the third day the pus im the anterior 
chamber was absorbed and the central portion 
of the cornea began to be more clear and the 
eye much less painful. The posterior synechae 
were broken up by atropine 2 per cent together 
with a sub-conjunctival injection of 1: 1000 
adrenalin. 

At the end of two weeks the patient’s eye 
was entirely free from pain and ulcers healed 
leaving, however, a large central corneal opac- 
ity which extended over the central and lower 
paracentral cornea. The patient was able to 
leave the hospital and come to the office for 
treatment where hydrosulphosol 1:20 was 
applied in compresses and 1:40 as drops in 
eye. Later on hydrosulphosol packs were used 
from time to time to aid in stimulating absorp- 
tion of corneal scars. 

The patient was sent home and returned 
from time to time for treatment and check-up. 
At the end of one year the patient was re- 
fracted and with proper correction was able to 
read 20/40 for distance and was able to read 
the Jaeger No. 2 line for near. The scar was 
practically invisible to anyone standing two 
feet away. 


FAST HEALING 


By way of illustrating the possible rapid 
response produced by prompt and intensive 
application of hydrosulphosol reference is 
made to a fifteen year old girl treated in our 
office. This girl received a direct blow in the 
eye from a hot curling iron. When first 
seen, approximately thirty minutes after 
the accident, the central part of the cornea 
was covered with a white exudate. The 
initial excruciating pain was controlled with 
anesthetics and irrigation of the eye started 
with drops of hydrosulphosol solution in a 
1:40 dilution of warm triple distilled water. 
Instillation of these drops was repeated 
every half hour. In addition, a 1: 20 dilution 
of hydrosulphosol in slightly warm distilled 
water was applied continuously in wet 
packs placed over the eyelids. This treat- 
ment was started at about 10:30 A.M. and 
by 4:00 P.M. of the same day the exudate 
covering the central cornea had entirely 
disappeared. At 5:00 P.M. examination of 
this area under slit lamp showed a prac- 
tically clear cornea. Subsequent treatment 
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consisted of occasional instillation of dilute 
(1:40) hydrosulphosol drops. 


NO BANDAGING REQUIRED 


As many, if not the majority of, eye 
burns include some involvement of adja- 
cent tissues; it may be well to note that the 
use of hydrosulphosol makes possible treat- 
ment of such burns without requiring band- 
aging of the head even in the case of face 
and scalp burns. This is of value both from 
the standpoint of morale of the patient as 
well as keeping the area open for inspection 
and treatment. The application of a 1:1 
spray of hydrosulphosol solution on the face 
or burned areas about the face and head 
establishes quickly a dry, flexible coating. 
This coating has proven to be the only 
covering needed. The, technic required for 
establishment of this protective coating is 
very simple. Sometimes a single application 
may be sufficient. Frequently additional 
applications may be advisable. It is impor- 
tant not to apply a heavier coating than is 
necessary to establish and maintain a dry, 
thin, flexible layer. But some additional 
applications may be advisable around 
the edges to prevent infection and speed 
healing. 

Hydrosulphosol does not act as an 
escharotic but establishes a coating on an 
injured area such as a burn by depositing a 
thin layer of sulfur and calcium. Mellon 
reports* that on analysis a sample con- 
tained by weight, sulfur 8.3 per cent and 
calcium 5.7 per cent. 

The indicated mode of action would be 
that the sulfhydryl or sulfur in some form is 
absorbed by the body during the process of 
establishing this coating. Tests by Pierce” 
indicate absorption of sulfur in burn cases 
treated by him with topical applications 
only. The medication will adhere to injured 
tissue but it is entirely safe to apply to the 
intact skin as well. 

A case illustrated herewith with second 
degree burns of the face (Fig. 2), which also 
involved the eyes, is typical of the eye and 
face burns reported in this series. It is 
selected because of the fact that before 
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hydrosulphosol therapy was applied the 
patient had attempted to treat the burn 
with home remedies for four days. When 
first seen by me there was swelling and 
indication of presence of infection. A 1:1 
dilution of hydrosulphosol in distilled water 
was sprayed over the entire area. Hydro- 
sulphosol ointment was applied around the 


‘ corners of the mouth, nose and eyes. Before 


the picture in Figure 2 could be made, 
about four hours had elapsed after start of 
treatment. During that time the swelling 
was reduced and the patient was quickly in 
complete comfort. In fact she went home 
and resumed her normal household duties. 
She was seen by me daily thereafter. Addi- 
tional dilute solution was applied as a spray 
at such points as were indicated, also oint- 
ment to areas where the spray would not 
adhere. Improvement was rapid and heal- 
ing was complete without any scars within 
ten days after institution of this therapy. 
(Fig. 3.) 

In a previous report” even faster healing 
of second degree burns on the face was 
noted. This patient was burned by live 
steam about the eyes, entire face, neck, 
chest, arms and abdomen. The application 
of hydrosulphosol spray 1:1 promptly re- 
lieved pain and produced complete healing 
of all burned areas within eight days with- 
out leaving any scars. This case was seen 
by me and treated within about thirty min- 
utes after injury. This same material in 
ointment form was applied about the cor- 
ners of the nose and mouth. 

As hydrosulphosol is a chemotherapeutic 
agent, its maximum value as a healing 
agent is best realized by regular, repeated 
applications until all mjured areas are 
healed. 

It is important to maintain the coating 
as a thin pliable layer. A routine that has 
produced remarkable results in extensive 
third degree and old burns consists of the 
following: application of 1: 1 spray to estab- 
lish coating (one to four such sprays are 
generally ample and can be applied in thirty 
minutes or less with complete drying with 
the aid of a mild heat lamp). Then apply 
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four additional sprays at two-hour inter- 
vals. In the evening this coating or suffi- 
cient of it generally can be removed with a 
warm saline soak after which one or two 
applications of hydrosulphosol ointment 
can be made for the night treatment. In the 
morning remove ointment with cotton and 
repeat spray applications. 

Repetition of this daily routine has 
demonstrated its value. The greatly de- 
creased hospital time required for such pa- 
tients meets effectively any objection to the 
slight additional medication, time and care 
required. The same routine is applicable 
also to burns of lesser severity m which 
even present short healing time can be 
reduced significantly. 


PROMPT RELIEF FROM PAIN 


It should be noted that although this 
medication does not contain any pain- 
allaying drug, it has the capacity to relieve 
pain promptly when applied to the skin and 
prevent recurrence of pain when used to 
treat burns of the eye or the skin. This 
capacity to relieve pain is attributable to 
laying down of a mechanical protection 
from air and a chemical union with oxygen. 

When first instilled in the eye the dilute 
hydrosulphosol may cause a temporary 
stinging which wears off quickly. Even if 
the full strength solution should get in the 
eye there will be a stinging but there will 
not be any injury to the tissues. Reference 
to the use of hydrosulphosol for the treat- 
ment of eye burns is made by Kennedy 
and Reeve.*! 

In the dilutions used in treating eyes the 
hydrosulphosol solution is prepared as fol- 
lows: Drops directly in the eyes, 1:40 in 
warm triple distilled water at intervals of 
thirty minutes or up to two-hour intervals 
as extent of injury, progress of healing, etc., 
indicate. 

Compresses on outside of closed lids, 1: 20 
in warm distilled water, applied continu- 
ously for several hours at start of treatment 
and then tapered off. The pH of these dilu- 
tions are as follows: 
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pH 8.2 
pH8.5 


1:40 dilution 
1:20 dilution 


Because of its unique chemical composi- 
tion the hydrosulphosol aqueous solution 
can be evaporated to constant weight to 
produce a concentrate which is combined 
with a suitable cold cream base to provide 
anointment that has been used successfully, 
in conjunction with the solution, with satis- 
factory aid to healing processes in areas 
outside the eye where the use of an oint- 
ment would be indicated. 

Another important feature of hydrosul- 


-phosol therapy observed in the series of 


cases reported herein was the absence of 
any clinical evidence of infection. This was 
in line with results previously reported by 
Pierce,?4 Mellon” and Cruthirds.?”*8 

It is well known to all who treat burns 
that more scarring is seen in infected burns 
than in non-infected ones. This is due of 
course to the time element. Infection pro- 
longs healing time hence we must keep in 
mind one important burn treatment princi- 
ple: the faster the healing, the less scarring. 


CONCLUSIONS 


From a review of the literature it would 
appear that the important role of sulf- 
hydryl in tissue respiration and repair 
is well established by scientific research. 
Very little reference, however, is made to 
the availability or use of medicants suitable 
for combatting dangerous deficiencies of 
this sulfur constituent which is present 
“. . In all protoplasm with an active 
metabolism,” according to Klauder and 
Brown.’ 

All of the work done to date on hydro- 
sulphosol suggests a definite value for the 
critical proportions of its sulfur-bearing 
compounds, present in aqueous solution, 
particularly the —SH groups or sulfhydryl 
lmkages. Certainly in our work we have 
not encountered another agent that has 
brought about healing of devitalized tissue 
as in an x-ray burn, as has been demon- 
strated by hydrosulphosol. 
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In connection with this product two addi- 
tional factors appear to have been impor- 
tant in connection with its use over a period 
of five years: (1) The comparative economy 
with which it can be used, and (2) the de- 
crease in nursing and hospital care. 

It is believed fair to state that, as com- 
pared to other methods, the time required 
to effect healing of burns can be reduced 
from one-third to one-half or more when 
employing this sulfhydryl therapy. When 
instilled as drops in the eyes, the dilution 
used represents a cost of medication that 
can be measured in fractions of a cent. No 


emphasis is needed to point out the value of- 


time that might be saved to workers and 
employment of a regimen that is marked 
with comfort for the patient and likelihood 
of recovery without after-scarring or 
contractures. 

While additional study is needed to con- 
firm various aspects related to the utiliza- 
tion of a product of this nature by the body 
in the synthesis of sulfur-contaming amino 
acids, scientists acquainted with the chemi- 
cal composition of hydrosulphosol are in- 
clined to the opinion that it is capable of 
acting in this manner. Certainly clinical 
observations strongly suggest a mode of 
action that favorably influences processes 
concerned with tissue respiration and re- 
pair, in which functions sulfur-containing 
amino acids are known to play important 
roles. How far this may go in favorably 
influencing or stimulating organs concerned 
with disposal of toxins and waste products, 
the transport of oxygen and other vital 
factors that may turn the tide toward re- 
covery in serious or extensive burns, is 
deemed worthy of investigation and study. 


SUMMARY 


1. A sulfhydryl therapy has been em- 
ployed in treating a series of more than 500 
burns involving injury to the eyes and 
adjacent areas over a period of five years. 

2. Results observed indicate advantages 
over other methods expressed in (1) ability 
to heal x-ray burns in which tissue was 
devitalized or ulcerated condition and infec- 
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tion were present, (2) healing with less 
chance of development of symblepharon, 
(3) faster healing, (4) lack of scarring, and 
(5) absence of infection. 

3. The product used, hydrosulphosol, 
presents sulfur in a “free” colloidal state 
with a high concentration of sulfhydryl] 
suggesting availability of sulfur in a form 
that can be utilized by the body in the 
synthesis of sulfur-containing amino acids. 

4. A review of the literature reveals the 
importance of sulfur-containing compounds 
in the eye which compounds have been 
shown to constitute almost one-half of the 
mineral content of the lens, and are con- 
nected with such functions as tissue res- 
piration, oxygen transport, detoxication, 
capsular permeability, protein synthesis 
and general metabolic efficiency. The im- 
portance of these compounds is referred 
to in other organs of the body—the liver, 
kidneys, spleen, etc. 

5. In addition to its use as a treatment 
for burns, this product has been used in 
conjunction with penicillin in the treatment 


of multiple corneal ulcers with results not - 


heretofore observed when using penicillin 
alone. 

6. No contraindications have been ob- 
served for this product when used with 
other medicants. Also, there has been no 
evidence of any toxic reaction following 
free and repeated application and use of 
this sulfhydryl-bearing solution. 
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TOTAL EXCISION OF THE PATELLA FOR FRACTURE* 
REPORT OF FOURTEEN CASES 


W. Russert MacAusLanb, M.D. 
BOSTON, MASSACHUSETTS 


NTEREST in the treatment of frac- 
tures of the patella by total excision 
was stimulated by the strikingly good 

results reported by Brooke? in 1937. 
Patellectomy was not a new method of 
treatment; it has been occasionally prac- 
tised from 1860 in treating lesions of the 
patella other than fractures, and it had 
been used in isolated cases of fractures from 
1890. Despite the enthusiastic endorse- 
ment of the method following Brooke’s 
report, particularly in England, and despite 
the many publications that have appeared 
on excision of the patella, the cases 
reported have actually been few in number. 
Indications for patellectomy in the treat- 
ment of fractures are still not well defined. 
The following report covers a series of 
fourteen cases in which patellectomy was 
considered to be indicated, and in eleven 
of which observations after an adequate 
lapse of time permitted evaluation of 
the method. 

The excision method was the outgrowth 
of the attempt to find a more promising 
procedure than operative suture of the 
patella. The latter method, which is still 
the orthodox form of treatment, is fol- 
lowed by prolonged disability. The knee 
must be immobilized for from four to six 
weeks to ensure union. Then follows a 
long period of incapacity while union 
becomes firm and the quadriceps regains 
power. At best, work of a strenuous nature 
can seldom be resumed in less than six 
months. 

The results of the open suture method 
in comminuted fractures are far from 
satisfactory. In a study of fifteen com- 
minuted fractures that had been treated 
by suture methods in our clinic, only 


two good functional results were observed. 
As a rule, the patella in healing becomes 
exceedingly hypertrophied, spreading out 
over the femoral condyles like a pie plate. 
The function is limited, and the flexion 
movement seldom passes beyond the right 
angle. In time the irregularities of the 
patellar surface lead to the development 
of arthritic changes. 

Some operators claim that the results 
of operative suture of transverse frac- 
tures likewise are unsatisfactory, and 
that the method should be discarded in 
favor of patellectomy. Brooke®* is a 
staunch advocate of its use in transverse 
fractures. Among the objections raised 
to operative suture of this type of fracture 
is the danger of refracture because of 
the fibrous union that takes place. It is 
also claimed that complete function is 
never regained, and that the knee remains 
weak, leaving a person handicapped in 
climbing stairs. Moreover, if it is not 
possible to secure exact alignment of the 
fragments, there is the likelihood that 
the friction between the roughened patellar 
joint surface andthe condyles will lead 
to the development of arthritic changes. 

At the present time, surgeons are not 
quite ready to accept patellectomy as the 
routine treatment for transverse fractures, 
even though it is acknowledged that the 
method has given excellent results. A 
surgeon is reluctant to sacrifice the patella 
when the fracture is a fresh and simple 
break in a young or middle aged adult, 
because its removal presents certain possi- 
ble drawbacks. Moreover, it must be 
admitted that the results of suture fixation 
of the fragments and lateral aponeurosis 
in transverse fractures are, on the whole, 


* From the MacAusland Orthopedic Clinic, Boston, Mass. 
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Fic. 1. Closure of the tendon and [ateral 
aponeurosis with interrupted chromic 
catgut sutures. 


satisfactory. The prolonged convalescence, 
which is the great objection to the method, 
may be shortened materially by using 
screw fixation, which permits motion 
to be. started in ten days, in contrast 
with the four or six weeks’ delay when 
suture fixation is used. 

Among the drawbacks to the removal 
of the patella is the appearance of the knee, 
particularly if the patient is a woman. 
Then, too, the patella undoubtedly pro- 
tects the knee joint from direct injury 
in flexion positions. 

The possibility of the development of 
arthritic changes as the result of the 
quadriceps passing directly over the con- 
dylar surfaces, in the absence of the 
patella, is another objection that may 
be raised. Bruce and Walmsley* and 
Cohn,® in experimental observations, noted 
degenerative changes in the articular 
cartilage of the joint following the removal 
of the patella. Whether similar changes 


Fic. 2. Closure of a wide gap between the 
tendon edges by means of strips of fascia 
lata. 


will appear in the knee of the human 
joint remains to be determined. Brooke? 
observed no arthritic changes in a roent- 
genographic examination of twenty-nine 
cases in which the patella had been 
excised from five to fifteen years previously. 
In the series of cases herein reported, 
no degenerative changes were observed 
in a late roentgenographic examination 
of the knees of three patients, aged 
thirty-five, fifty-six and seventy years, 
respectively. 

The question also arises as to whether 
the patella plays a réle in the function 
of the knee by adding to the extension 
movement through a pulley effect, whereby 
the quadriceps is raised up from the 
condyles. There is no unanimity of opinion 
on the function of the patella. Brooke? be- 
lieves that the patella contributes nothing 
to the function of the knee; rather, it is 
his opinion that the patella acts as a 
deterrent to function. Prvoke’s?* suc- 
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Fic. 3. A, roentgenogram taken three months after patellectomy, showing islands of ossification; 
B, roentgenogram of the same knee taken one year after patellectomy, showing increased den- 


sity of ossified areas. 


cessful results would certainly substantiate 
his opinion. Haxton® has discussed in 
detail the réle of the patella in the knee 
mechanism. In Haxton’s experimental and 
anatomical study, as well as in the experi- 
mental observations of Carey, Zeit, and 
McGrath’ and Bruce and Walmsley,‘ 
the patella was found to have an important 
functional value. Other observers in their 
clinical experience have noted a slight 
loss of the extension power and buckling 
of the joint following patellectomy.*:* 
In the series of cases being reported, a 
slight laxity was noted in four cases. 

Whether all of these objections to 
patellectomy may be obviated by re- 
generated areas of bone at the former site 
of the patella remains to be determined. 
The subject of regeneration is discussed 
further on in the paper. 

At the present time when so many 
factors are in doubt, indications for 
patellectomy are, for the most part, limited 
to certain types of fracture. In severely 
comminutea ‘fractures, whether recent or 
of long standing, >xcision offers the only 


solution to the difficult problem of treat- 
ment. Excellent functional results are 
obtained in contrast with the uncertain 
results from the suture method of treat- 
ment. The convalescence is rapid, and 
hospitalization is usually necessary for 
only two weeks. 

Excision of the patella is indicated in 
cases of malunion or non-union in trans- 
verse fractures that have been unsuccess- 
fully treated by other methods. In such 
fractures, good function is recovered fol- 
lowing patellectomy, and the development 
of arthritic changes from the irregular 
patellar surface is checked. 


OPERATIVE TECHNIC 


When the patient’s condition permits, 
operative excision of the patella is carried 
out in forty-eight hours after the injury. 
(Figs. 1 and 2.) In view of the early 
development of atrophy of the quadriceps 
following a fracture of the patella, it is 
advisable not to delay the operation for 
more than five days. During the period of 
waiting, the knee is kept tightly bandaged 
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to prevent swelling, and it is splinted in the 
position of extension and elevated. 

A longitudinal incision, extending from 
the region of-the lower quadriceps tendon 
down to about 1 inch along the patellar 
tendon, and just a shade lateral to the 
midline, is made through the skin. If 
preierred, a u-shaped or a_ transverse 
incision may be used. Dissection is carried 
out, exposing the fracture cavity, the 
capsular tears and the traumatized quad- 
riceps expansions. Blood clots are cleaned 
out of the joint. The patellar fragments 
are easily shelled out from the quadriceps 
tendon, care being taken to keep close 
to the anterior and lateral surfaces of the 
fragments in order to avoid sacrificing 
any of the tendon. 

The frayed edges of the extensor tendon 
‘and its medial and lateral expansions are 
trimmed. The freshened edges are then 
approximated, if possible, the quadriceps 
tendon being forced down to the patellar 
tendon. It is well to suture the aponeurosis 
first, as by so doing the main part of the 
tendon can be sutured more easily. The 
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Fic. 4. A, roentgenogram taken three years after patellectomy, showing islands of bone; 5, roentgenogram 
of the same knee taken six years after patellectomy, showing increase in bony areas. 


ends of the tendon proper are united with 
interrupted chromic catgut sutures. When 
the ends of the tendon cannot be ap- 
proximated because of contracture, strips 
of fascia lata taken from the thigh may be 
used as a running suture to close the gap. 

The skin is closed with interrupted 
sutures of silk. A compression dressing, 
a snug flannel bandage and a ham splint 
are applied. Penicillin is given for two or 
three days. 

Postoperative Care. Most important in 
the postoperative treatment is the pre- 
vention of weakness of the quadriceps 
muscle by early mobilization. Just when 
contraction exercises may begin will depend 
upon the extent of the damage in the soft 
tissues as well as upon the postoperative 
reaction. In the average case, contraction 
exercises may be started at the end of the 
first postoperative week, and by the. 
tenth day the patient can carry them out 
well. 

The splint is removed on the tenth 
day, and the patient begins to flex the 
knee gently by swinging the leg over the 
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Fic. 5. Roentgenogram showing large osseous 
flakes at the sixth postoperative month. 


edge of the bed. Care is taken always to 
keep the motion within the limits of pain. 
Hot fomentations are applied for twenty 
minutes, three times a day. After the 
tenth day the patient may walk with the 
aid of crutches. : 

At the end of the second postoperative 
week, the patient is discharged from the 
hospital, and given instructions to continue 
exercising and using the leg. Swimming, 
or exercising the leg in a tub of hot water, 
twice a day, is recommended. Within 
from two to three weeks, motion to the 
right angle is usually established. By the 
third week, the patient is bearing weight 
and walking without the aid of crutches. 

In the average case the quadriceps is 
strong and well controlled in from six to 
eight weeks. The knee functions well and 
is stable. The patient can walk normally 
and go up and down stairs. The rate of 
recovery depends to a great extent upon 
the cooperation of the patient. 

Just when the patient may resume work 
depends upon the nature of his occupation. 
A person who has a sedentary position 
may return to work in from four to six 
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weeks after the operation. A laboring man 
is ready to resume light work in from six 
to eight weeks. Return to strenuous work 
is possible within three or four months 


following the operation. No heavy work 


should be ‘undertaken until the tissues 
are well healed and until the quadriceps, 
which exerts excessive tension, is strong. 


REGENERATION OF THE PATELLA 


In experimental studies by Carey, Zeit, 
and McGrath’ and Bruce and Walmsley,‘ 
calcified areas have been found to replace 
the excised patella. Similar foci have been 
noted following the removal of the patella 
in humans by Dobbie and Ryerson,! 
Albert,!? Wass,'* Mehriz,'* Murphy” and 
Schmier.!° 

Whether actual regeneration of the 
patella takes place in response to a 
mechanical need, or whether the areas of 
calcification develop from remaining osteo- 
blasts is still in question. Certainly islands 
of density are seen in roentgenograms 
following excision of the patella. In a 
study of the late roentgenograms in eleven 
of the cases being reported, islands of 
calcification were noted in all except two 
cases. In one case the foci were present 
at the third postoperative month, and 
one year later showed considerable increase 
in density. (Fig. 3.) A similar increase in 
density was seen in the roentgenograms 
of another case that were taken during 
the third and sixth postoperative years. 
(Fig. 4.) A roentgenogram of one other 
case showed large osseous flakes at the 
sixth postoperative month. (Fig. 5.) 


ANALYSIS OF CASES 


The series includes fourteen cases of 
fractures of the patella that were treated 
by total excision of the bone. Nine of the 
patients were males. In age the patients 
ranged from twenty-nine to seventy-seven 
years. The fracture is most common at 
middle age. 

Twelve fresh fractures were of the 
comminuted type, the patella being shat 
tered throughout in six cases, broken 
into three pieces in two cases, the lower 
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Fic. 6. A, comminuted fracture of the patella; B, roentgenogram taken two years after 
patellectomy. 


half alone bemg comminuted in three 
cases, and the upper half in one case. 
One case was a comminuted fracture of 
long standing in which the patella was 
extremely broadened. The remaining case 
was a transverse fracture of long standing, 
which had been treated unsatisfactorily 
by other methods. One fracture only was 
compound. 

Eight of the twelve fresh comminuted 
fractures were associated with other in- 
juries. In two cases there were lacerations 
of the knee; in two cases, abdominal 
injuries; in one case, there was a Mon- 
teggia’s fracture; in one case, a compound 
comminuted fracture of the lower third 
of the femur on the same side as the patellar 
fracture; in one case, a fracture of the 
elbow; and in the eighth case, the rectus 
femoris muscle was partly severed. The 
period of hospitalization in all except 
one of these cases was prolonged because 
of the concomitant injuries, and the 
final result im the case of the associated 
fracture of the femur was complicated 
by that injury. 

Six of the twelve fresh fractures were 
operated upon within four days of the 


injury. In the other six cases, operative 
interference was delayed from one week 
to seventeen days because of associated 
injuries. 

The period of hospitalization in three 
of the twelve cases of fresh comminuted 
fractures and in the two cases of long 
standing averaged two weeks. In one 
uncomplicated case, the patient was kept 
in the hospital for twenty-four days 
because of his advanced age. In the 
remaining eight cases, the postoperative 
hospitalization was delayed because of 
associated injuries. 

Results. In eleven of the fourteen 
cases in this series, sufficient time has 
elapsed to permit judging the late results. 
(Fig. 6.) The postoperative check in two 
cases was made more than six years after 
the removal of the patella; in four cases 
within two to four years; in. another four 
cases in one year after the operation; and 
in one case after a period of eight months. 
The patellectomy in the remaining three 
patients was carried out too recently to 
permit judging the end results, but the 
progress made in recovery has been very 
rapid and favorable. 
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Ten of the eleven patients obtained 
good functional knees with perfectly free 
joint motion and stability. In five of the 
cases, every test of power and motion 
could be met. The patients could hold 
the leg out straight in full extension; 
they could squat fully and with ease. on 
the operated leg; they could go up and 
down stairs normally; and they could walk 
long distances with comfort. It was im- 
possible to detect any difference between 
the function and stability on the operated 
side and on the uninjured leg. Four of 
these patients had returned to their 
respective occupations, one as a freight 
handler, another as a railroad laborer, the 
third as a housewife, and the fourth as a 
chicken farmer, in from three to four 
months after the operation. The other 
patient had no occupation. 

In four cases, the quadriceps was not 
so strong as in the normal knee, and there 
was a laxity of about 10 degrees that 
prevented complete extension. Notwith- 
standing, the quadriceps still had good 
power, the flexion movement was normal, 
and the patients reported no disturbance 
of function. The only complaint was that 
the knee buckled occasionally. Three 
of these patients did arduous work, two of 
them in a mill and one in a foundry. 

The tenth patient, aged seventy-seven 
years, had complete motion of the knee 
in both extension and flexion when she was 
examined in one year. However, she had to 
go down stairs a step at a time. 

In the eleventh case, the outcome was 
poor. Flexion of the knee was possible 
to only the right angle. There was a 
tender area over the bridge between the 
patellar and quadriceps tendons, indicative 
of weakness. 


SUMMARY 


A report has been presented on the 
treatment of fourteen fractures of the 
patella by total excision of the bone. In 
eleven of the cases, sufficient time had 
elapsed to judge the end results. Ten of 
these patients obtained good functional 
knees. The convalescence was rapid, and 
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the patients had returned to work in 
much’ shorter time than is possible under 
suture fixation methods. 

The procedure is considered to be 
indicated only in certain fractures. It 
offers a solution of treatment in severely 
comminuted fractures, whether recent or 
of long standing, in which under the 
orthodox suture methods, the period of 
disability is prolonged and the results 
are unsatisfactory. Patellectomy is also 
indicated in transverse fractures of long 
standing in which malunion or non-union 
has resulted. The method is not recog- 
nized as the established treatment of 
fresh transverse fractures. 
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ANORECTAL ABSCESSES* 
DISCUSSION AND TREATMENT 


J. F. M.D. 


Associate Proctologist, Detroit Receiving Hospital; Instructor in Department of Proctology, Wayne University, 
Department of Medicine 


DETROIT, MICHIGAN 


HE purport of this discussion is 

three-fold: (1) the localization of 

abscesses in the anorectal spaces; 
(2) the spread of infection along the 
fascial planes of the perineum to definite 
areas, namely, the perinephreum, pelvic 
cavity, thigh, scrotum or labia, along 
the spermatic cord and the abdominal 
wall, and (3) the surgical approach neces- 
sary to stop the spread of infection and to 
prevent fistula formation. 

The anorectal spaces are classified ac- 
cording to their location above or below 
the levator ani muscles:? J. Supralevator 
spaces: (1) pelvirectal; under the peri- 
toneum between the lateral wall of the 
rectum and superior surface of the levator 
ani muscle; (2) retrorectal; under the 
peritoneum, between the rectum and 
sacrum, bounded laterally by the lateral 
ligaments of the rectum; (3) mtramural 
(submucous); under the mucosa of the 
rectal wall. IJ. Infralevator spaces: (1) 
marginal, between the external sphincter 
and the lining of the anal canal; (2) peri- 
anal, between the external sphincter and 
skin; separated from the ischiorectal space 
by the tela subcutanea; (3) ischiorectal, 
bilateral, beneath the levator ani muscle. 
This space is potentially connected with 
the space on the opposite side both 
anterior and posterior to the anus. The 
levator ani with its enveloping fascia 
forms the main portion of the pelvic 
diaphragm and blends anteriorly with the 
urogenital diaphragm giving an anterior 
projection to the space. Colles fascia 
coming from the scrotum and _ uniting 


with the posterior edge of the urogenital 
diaphragm separates the ischiorectal space 
on each side from the corresponding 
superficial permeal space which is an 
approach to the suprapubic area. The 
obturator internus muscle at the lateral 
border of the ischiorectal space guards 
the obturator foramen leading to the 
thigh. The tela subcutanea separates the 
ischiorectal space from the perineal space 
and from the skin. Laterally the tela 
subcutanea blends with the gluteus maxi- 
mus muscle and medially with the external 
sphincter.'* Figure 1 illustrates the anorec- 
tal spaces. 

Anorectal infections begin at one of 
four sites: (1) Anorectal linmg; (2) the 
perianal skin; (3) deep glands connected 
with the urogenital tract;' and (4) 
coccyx and sacrum.°® 

Anorectal Abscesses Beginning at the 
Lining of the Anus and Rectum. This 
approach accounts for a predominant 
number of anorectal abscesses. The mucosa 
of the rectum covers the hemorrhoidal 
venous plexuses to the crypts of Morgagni 
where it changes to a more resistant type 
of stratified squamous epithelium and 
at the anocutaneous junction it becomes 
skin. 

Like any mechanism, wear and tear 
is greatest where the friction of moving 
parts is greatest. The sphincters, con- 
tracted while at rest, act as a shelf for 
the stool above and expose the mucosa 
to contact injury by solid particles. Patho- 
logical structures act similarly. The volun- 
tary shearing action of the _ external 


* From the Department of Proctology, Detroit Receiving Hospital; a study of seventy-seven cases with the assist 
ance of Howard Keiser, M.p., resident. 
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Fic. 1. PRs, pelvifectal space; RRS, rectrorectal space; sMs, submucous space; IRS, 
ischiorectal space; PAS, perianal space; MS, marginal space; EF, endopelvic fascia; 
pc, pelvic colon; ao, aorta; Ts, tela subcutanea; PR, peritoneal reflection; R, rectum; 
v, vagina; B, bladder; A, anal canal; LL, Jateral ligament; c, cardinal ligament; 1s, in- 
ternal sphincter m.; Es, external sphincter m.; 1, deep; 2, superficial; 3, subcutaneous; 
LA, levator ani m.; Ac, alcock’s canal; o1, obturator internus m. 


sphincter exposes the epithelium of the 
anus to direct abrasion. The pull of the 
levator between the sphincters adds to 
the danger of a break in the lining. The 
crypts of Morgagni are at the same level 
and often become pockets of infection 
which erode through the lining. Foreign 
bodies lodge in the crypts and perforate 
the Iming. Prolapsed internal hemorrhoids 
may become thrombotic and form an 
ideal medium for bacterial growth.! 

Foreign-body perforation, cryptitis, fis- 
sure, ulcer, stricture and thrombotic or 
eroded hemorrhoids are the common points 
of origin of anorectal abscesses which 
begin within the anorectum. 

Once infection breaks through, a cellu- 
litis ensues. The inflammatory reaction 
often seals the point of entrance. The 
infection spreads outward. Pus forms and - 
follows the path of least resistance. The 
spread of infection through the wall of the 
rectum is prevented by the serosa and 
the enveloping endopelvic fascia; but at 
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the anus these structures are absent giving 
pus direct access to the anorectal spaces. 
If the spread is upward under the mucosa, 
a submucous or intramural abscess of 
the rectum will form; if the pus breaks 
through between the internal sphincter 
and levator ani (pelvic diaphragm), a 
pelvirectal abscess will result; if this 
occurs in the posterior midline between 
the lateral stalks of the rectum, a retro- 
rectal abscess follows.? When the spread 
of pus is downward under the anal lining, 
marginal and perianal abscesses result. 
If pus breaks through between the levator 
ani and the external sphincter, an ischio- 
rectal abscess forms. Once the ischiorectal 
space is invaded extension may connect 
any other infralevator. space. Pus erosion 
from an ischiorectal space through or 
around the medial edge of the levator 
may extend to any supralevator space. 
Pus in one ischiorectal space may extend 
through to the opposite space either in 
front of or behind the anus, forming an 
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Fic. 2. PAA, perianal abscess; 1RA, ischiorectal abscess; sMA, submucous abscess; PRS, 
pelvirectal abscess; PNA, perinephritic abscess; pa, pelvic abscess; Ta, thigh abscess; 


10, internal opening. 


u-shaped or a “horseshoe” abscess. Figure 
2 illustrates these pathways. 

Anorectal Abscesses Beginning at the 
Skin. A break in the skin or an infected 
skin gland (sebaceous, sweat or apocrine) 
are the points of origin. Once through the 
skin, infection has direct access to the 
perianal space. Perianally, the tela sub- 
cutanea is interlaced with fine muscle 
fibers from the external sphincter, but 
under the skin of the buttock the tela is 
interlaced with fatty tissue!® which offers 
but little resistance to invasion of the 
ischiorectal space. Spread from a perianal 
‘space can involve any other space and 
erosion may cause extension in the ano- 
rectum to form an internal opening. 

Anorectal Abscesses Beginning in the 


Deep Glands Connected with the Urogenital 
Tract.» (Fig. 3). Common offenders are 
the prostate, seminal vesicles, Cowper’s 
and Bartholin glands. Prostatic abscesses 
commonly rupture into the urethra, but 
rupture may occur directly through the 
rectal wall and but rarely into the perineum 
and the supralevator spaces. Seminal 
vesicle abscesses may rupture directly 
into a supralevator space. Cowper’s gland 
abscesses, situated beneath the main por- 
tion of the urogenital diaphragm, have 
direct access to the related ischiorectal 
space. Active involvement of a Bartholin 
gland associated with anorectal abscess 
has been observed. 

Inflammation of the Sacrum and Coccyx 
(Osteitis and -Periostitis).6 (1) Pyogenic: 
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Fic. 3. B, bladder; up, urogenital diaphragm; p, 
pubes; 1, to retrorectal space; 2, perianal space 
to scrotum or labia; 3, through Colle’s fascia 
and superficial perineal space to suprapubic 
space; 4, prostate and seminal vesicle to supra- 
levator space; 5, prostate and Cowper’s gland 
to ischiorectal space; 6, prostate into rectum; 
c, Colle’s fascia; Ts, tela subcutanea; R, rectum. 


Suppurative periostitis may begin as a 
simple or as a purulent inflammation. 
The pus is formed in the inner layers of the 
periosteum or between it and the bone. 
The outer layers of the periosteum may 
resist the suppurative process for a long 
time. The accumulation of pus may dissect 
the membrane from the bone and leave 
the latter bare. The pus thus formed may 
remain in this position for a long time, 
be absorbed or become dry and cheesy; 
it may burst through the periosteum and 
lead to abscesses in the soft parts. The 
bone, if separated from its nutrient mem- 
brane, often becomes necrotic and may be 
absorbed. (2) Sypbilitic: Syphilitic infec- 
tion may excite a purulent periostitis. 
The bone tissue is usually more or less 
involved. The gummas may be absorbed 
or may suppurate. (3) Tuberculous: Chronic 
purulent periostitis is frequently asso- 
ciated with the formation of miliary 
tubercles. Abscesses are apt to form in 
and about the periosteum and when 
these are evacuated, granulation tissue 
containing tubercles may develop.* 

Pus may spread from the anorectal 
spaces to the pelvis, perinephritic area, 
suprapubic area, thigh, scrotum or labia: 
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Fic. 4. Perianal abscess with internal opening; élliptical 
excision of skin forms external opening; wound 
treated as fistula; incision through sphincter joining 
external and internal openings. 

(1) Pelvic abscess may follow the erosion 

of pus in a pelvirectal space through the 

peritoneum into the pelvic cavity. (2) 

Perinephric abscess may follow the retro- 

peritoneal spread of pus from a pelvirectal 

abscess to the kidney region.® (3) Supra- 
pubic abscess not infrequently follows 
extension from an ischiorectal abscess. 

The ischiorectal space is separated from 

the superficial perineal space (under the 

urogenital diaphragm) by the reflection 


posterior edge of the urogenital dia- 
phragm. This prevents extravasated urine 
from flowing backward into the ischio- 
rectal space and pus from the ischiorectal 
space from entering the anterior perineum. 
However, when pus erodes through Colle’s 
fascia from an ischiorectal space into a 
superficial perineal space, the further 
spread of pus will be the same as that of 
extravasated urine, which is along the 
spermatic cord to the suprapubic area.” 
(4) Scrotal or labial involvement may 
result from a perianal abscess by the 
spread of pus along the tela subcutanea to 
the dartos muscle of the scrotum in the 
male or to the labia majora in the female. 
(5) Abscess of the thigh may follow the 
rare erosion of an ischiorectal abscess 
through the obturator foramen.” 

A case in point at another hospital was. 
brought to our attention following autopsy: 


Case No. 78502 S.M.H. The patient was 
semi-comatose; the history was obtained from 
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(A-P) incision. 
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Fic. 5. Ischiorectal abscess showing internal openings at three diagrammatic positions; anteroposterior incisions 
drain abscess cavity and create external openings of fistula; second incision extends from internal opening 
to the outside, traversing sphincter fibers at right angle; with good drainage, healing occurs from the inside 
out, obliterating internal opening. 


the physician. The chief complaints were 
vomiting and inability to urinate. 

A perianal fistulectomy had been performed 
in an office on May 9g, 1945. A moderate amount 
of seropurulent exudate was found in the 
tracts. After three days of apparent uneyentful 
recovery the patient was unable to urinate and 
3 to 4 ounces of urine were obtained by cath- 
eter. During the following twenty-four hours, 
150 gr. of aspirin were taken for pain. On 


the fifth postoperative day the patient felt 


something “give” while straining at stool. 
He became weak, nauseated and fainted. 
Shock with persistent vomiting followed and 


the patient was admitted to the hospital on . 


May 14, 1945. His past history was irrelevant 
except for the fistula which had been present 
for ten years. 

Physical examination revealed the tempera- 
ture to be 103.6(R); respirations 28; pulse 
unobtainable. The skin was moist and cold. 
Heart and lungs were normal. The abdomen 
revealed tenderness in the right upper quad- 
rant and flank; there was no mass or rigidity. 
The back and anorectum were not examined. 
The patient was restless, irrational, cyanotic, 
vomited coffee-ground material and expired 
four hours after admission. ! 

Autopsy showed that in the perianum there 
were two rather fresh surgical wounds 3 by 
6 cm. and 4 by 8 cm. In the abdomen, green 
yellow pus was found on either side of the 
rectus sheath to a level 2 cm. below the 
umbilicus; 50 cc. of purulent fluid was obtained 


from the right lower quadrant and the adjacent 
loops of bowel were covered with flecks of 
yellowish pus. Pus was noted in the soft tissue 
surrounding the right spermatic cord and the 
right scrotal sac. Purulent material was noted 
surrounding both psoas muscles, aorta and 
right kidney. On the left side of the hip there 
was a white, indurated, fluctuant area 20 cm. in 
diameter. Palpation revealed crepitation in- 
volving the right side of the trunk, flank, and 
inguinal region; it extended downward on the 
anteromedial aspect of the right thigh to the 
knee. 

The clinical picture was suggestive of 
abdominal pathology; urimary suppression; 
missed diagnosis due to lack of digital examina- 
tion; the spread of infection along the anorectal 
fascial planes to the inguinal area, scrotum, 
abdominal wall, pelvic cavity, retroperitoneum, 
perinephreum and thigh. 


A review of seventy-seven successive 
cases of abscess of the anorectal region 
from the Proctology Service of Dr. E. G. 
Martin at Receiving Hospital in Detroit 
over a period of two years revealed the 
following: 

1. Sex: Males 41, Females 36 

2. Age groups: 
Age: 0-10 10-20 20-30 30-40 
Cases: 2 4 25 24 
Age: 40-50 50-60 60-70 


Cases: 13 7 2 
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3. Type: 
Perianal 28 
Ischiorectal 36 
Supralevator 13 
4. Internal opening: 
Present in 28 
Not found in 49 

In eight cases the internal opening 

was due to a pre-existent fistula. Two 

internal openings were found in one 
case. 

5. Seton: used in four cases 

6. Operative Complications: 

(a) A chicken bone was found in two 
cases of ischiorectal abscess; thor- 
ough search did not reveal the 
internal opening (point of origin 
of infection) through which the 
bone left the anorectum. 

(b) Three patients with supralevator 

- abscesses were admitted near ex- 
tremis requiring transfusions and 
supportive therapy previous to sur- 
gery. Two recovered; one expired 
on the third day in spite of two 
attempts to secure drainage. 

(c) In two cases of perianal abscess, 
repeat surgery was necessary five 
days later for supralevator abscess. 

(d) In two cases of ischiorectal abscess, 
direct extension was found in the 
superficial perineal space, in the 
scrotum, along the spermatic cord 
and in the suprapubic space; in a 
severe diabetic, extension continued 
up the abdominal wall to the 
lower rib margin but the patient 
recovered. 

(e) The coccyx was removed in one 
case. 

7. Results: (Clinic records -were available 
in forty-five cases). 

(a) Fistula: 3 

(b) Inactive indurated area: 1 

(c) Cellulitis: 1; subsided without re- 
peat surgery 

(d) Stricture: 2; one ascribed to lym- 
phopathia 

(e) Incontinence: temporary in 1; par- 
tial in 1 
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The diagnostic criteria of anorectal 
abscesses include fever, leucocytosis, toxe- 
mia and local manifestation. The marginal 
perianal and ischiorectal varieties are 
self-evident because of pain, swelling, 
induration and redness. The supralevator 
group offer a more complex picture; pain 
is absent until downward spread has 
reached the sensory nerves of the anus; 
the chief complaint is rectal discomfort or 
fullness; toxemia is apparent; meningismus 
may appear; peritonitis produces ab- 
dominal pain and ileus; fever is high; 
diarrhea is common due to a localized 
procoto-colitis; palpation of the buttock 
on the affected side offers resistance due 
to levator spasm with but little tenderness; 
the skin is warm; digital examination 
reveals internal heat, induration of the 
rectal wall or bulging and fluctuation. 

Treatment is adequate surgical drainage 
predicated on a knowledge of the anorectal 
spaces and their connecting pathways. 
The process of erosion must be reversed 
to one of granulation. An abscess cavity 
will granulate and heal in an inverse ratio 
to the size of the drainage incision.’ 
Débridement shortens morbidity; necrotic 
tissue should be excised and not left to 
slough; pockets must be obliterated. Re- 
maining devitalized tissue is manifested 
by a continued toxemia from its absorp- 


‘tion. Surgical exposure must be sufficient 


to reveal an extension to another space. 
Previous to the drainage of any ano- 
rectal abscess, adequate dilatation and 
thorough search of the anorectum should 
be done to reveal any existent internal 
opening. Crypts, ulcers and fissures are 
common sites of an internal opening. A 
sealed internal opening will usually be- 
come patent by adequate dilatation with a 
bi-valve speculum (spinal anesthesia pre- 
vents disruption of sphincter fibers) aiding 
pus to appear at the internal opening.* 
Any irregularity in the anorectal liming 
should be investigated with a crypt hook. 
Often light scarifying of a suspicious area 
will be rewarded by the appearance of pus. 
If an internal opening is overlooked, the 


6 
; 
Arig 
‘ 
‘ 
E 
: 
4 
: 
RS 
2 
Ks 
: 
x 
= 
Me 
4 
3 
>. 
‘ 
fy 
3 
x 
: 


Vor.. LX XII, No. 4 


Wenzel—Anorectal Abscesses 


American Journal of Surgery 


523 


Abscess 
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2 Superficial Evierna 


3 Subcutaneous Sphincter 


Fic. 6. Supralevator abscess. Anteroposterior incision through skin posterolateral to superficial 
external sphincter extended upward into abscess cavity by puncturing levator ani muscle 
completes fistula formation; superior half of all muscle fibers inside the loop of the fistula are 
divided at the first stage; seton placed around the external muscle fibers and skin. With low 
internal opening the operation may often be completed at one stage. 


skin incision forms the external opening of 
a fistula which may heal with the drainage 
of pus but is prone to redevelop some 
months later. An internal opening must 
be extended to the outside unless a 
fistulectomy is planned at a later date. 
An internal opening may be the point of 
origin of an abscess, or it may be the site 
of erosion..As a general rule, the external 
skin incision is made in the same manner, 
whether an internal opening is present or 
not. 

Perianal abscesses respond well to radial 
drainage. Drainage of this type should 
be by elliptical excision of skin rather than 
incision. The radial incision is closed by 
postoperative contraction of the sphincter, 
whereas radial elliptical excision, com- 
pletely unroofing the abscess, maintains 
adequate drainage. Plastic effect and the 
avoidance of nerve injury are the advan- 
tages of radial drainage when contrasted 
to a longitudinal incision lateral to the 
sphincter fibers. 

In 1922, D. C. McKenney advocated the 
treatment of small abscesses as fistulas." 
An internal opening associated with a 
perianal abscess requires but little added 
surgery. The abscess usually occurs op- 
posite the internal opening. If the abscess 
has not ruptured, anal dilatation will 


cause pus to escape at the site of the 
internal opening. An elliptical excision 
of skin in a radial direction unroofs the 
cavity; the connection between the cavity 
and internal opening is confirmed by 
probe or peroxide injection. If icon- 
tinence does not threaten (the internal 
opening is rarely deep in a_ perianal 
abscess), the iterposing sphincter fibers 
are incised at a right angle and the “mu- 
cosa” about the internal opening excised, 
as in Figure 4. 

Ischiorectal abscesses respond best to a 
longitudinal anteroposterior incision (along 
the long axis of the ischiorectal space) 
throughout the length of the abscess. 
When the anus contracts postoperatively 
it retracts the medial edge of the incision, 
pulls the wound edges apart and thus 
maintains drainage. If the entire width 
of the ischiorectal space is involved, a 
lateral extension formmg a “T” will 
prevent an overhanging lip under which 
purulent material may collect. The pu- 
dendal nerve, which crosses the space 
from Alcock’s canal to a superficial position 
at the anus, should be protected to avoid 
a flaccid sphincter. 

Counter drainage and button hole drain- 
age are to be deprecated. They invite 
recurrence because they allow a roof to 
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persist over an infected tract; they do 
not lend themselves to adequate investiga- 
tion for extension to other spaces; they 
allow erosion of tissue to continue; they 
lead to an increased incidence of secondary 
fistulectomy. 

Treatment of an ischiorectal abscess 
complicated by an internal opening re- 
quires both an external skin incision and 
one extending from the internal opening 
at a right angle through an involved 
sphincter. Thus two separate incisions 
are made; any intervening skin is thor- 
oughly curetted following débridement. 
(Fig. 5.) Anal dilatation will usually 
reveal pus at the internal opening even 
though it may have become sealed. A 
probe is helpful in determming a con- 
nection. The injection of peroxide of 
hydrogen into an opening with slight 
pressure may disclose a patent opening 
at the opposite end of a tract. 

An ischiorectal abscess may erode 
through Colles fascia deep to the trans- 
verse perinei musculature into the super- 
ficial perineal space of the corresponding 
side and may then follow the fascial 
reflections to the scrotum or labia and 
along the spermatic cord to the supra- 
pubic space of the abdominal wall. Such 
extension requires multiple incisions of 
the involved areas. The transverse perine! 
muscles are not divided. Properly drained, 
the wounds heal from within, at times 
leaving a short, completely external fistula 
under the skin bridge which can be opened 
later with local infiltration. When too 
great a portion of the sphincter fibers are 
involved in an anterior area, the internal 
or. deep fibers are divided and a seton 
placed around the superficial fibers and 
intervening skin. Later, when the divided 
muscle has reunited, the superficial sphinc- 
ter fibers and skin, encircled by the seton, 
are divided. The wound edges are separated 
daily thus permitting the wound to granu- 
late and heal. (Fig. 5.) 

Pelvirectal and retrorectal abscesses 
should be drained from without. A long 
incision is placed lateral to the anococcy- 
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geal ligament and external sphincter fibers; 
the levator ani muscle is punctured bluntly 
and the opening widened. 

The surgical treatment of pelvirectal 
supralevator abscesses associated with in- , 
ternal opening requires staunch courage 
and adherence to principle. Jackman, 
in his recent article on fistulas, states, 
“Another reason for anal incontinence is 
permitting the inflammatory process to 
continue without treatment. In so doing, 
much more scar is formed and muscle 
tissue itself is destroyed by the pathologic 
process. . . . If the fistula is to be cured, 
all the tissue overlying the fistulous tract 
must be incised whether or not muscle 
intervenes.”!! To drain the abscess ex- 
ternally and leave the internal opening 
invites recurrence and deep fistula forma- 
tion. With incision and drainage estab- 
lished through the skin and levator muscle, 
a fistula has been created. Surgical cor- 
rection for the fistula can then be in- 
stituted immediately. There is no need to 
postpone this phase of the operation until 
infection has subsided and a tract has 
formed. With immediate incision of the 
encircled tissue more adequate drainage 
is accomplished resulting in less tissue 
destruction and fibrosis. An incision made 
in the levator tends to close quickly and 
form a bottleneck requiring secondary 
incision; this danger does not exist if 
immediate incision of the encircled tissue 
is instituted. If the internal opening is 
high and the tract is superior to a major 
portion of the sphincter, a two-stage 
incision with seton may be used. (Fig. 6.) 

Judgment as to the immediate incision 
of the encircled sphincter fibers or the 
two-stage division with seton is dependent 
upon three factors: (1) Evaluation by 
palpation of the percentage of sphincter 
fibers Iymg superficial to a probe placed 
in the tract as compared to the amount of 
sphincter lying deep to the probe; 
(2) division of sphincter fibers at a right 
angle; and (3) radical incision permitted 
in the posterior midline with increased 
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conservatism and use of the seton as the 
anterior midline is approached.!* 

The use of rubber drains implies in- 
adequate surgical drainage. They have 
their indication in establishing a sinus 
through the levator but do not replace 
passing a gloved finger throughout the 
tract every one or two days.” Gauze 
packs help to control bleeding the first 
twenty-four hours; beyond that time they 
counteract drainage. 

An adequately drained abscess heals 
promptly. Inadequate drainage manifests 
itself after four days by persistent pain and 
tenderness, indurated wound edges, puru- 
lent discharge, fever and toxemia. If these 
findings are present, drainage has been 
inadequate for one of the following reasons: 
(1) overhanging flap, (2) agglutination of 
the sides of the incision (insufficient separa- 
tion with gloved finger), (3) persistent 
necrotic tissue in the cavity (incomplete 
débridement), (4) extension of infection to 
another space, (5) unsuspected internal 
opening, (6) persistent focus of infection, 
as an infected coccyx or urogenital gland, 
and (7) systemic disease such as tuber- 
culosis, syphilis, diabetes or Bacillus Wel- 
chii infection. 


SUMMARY 


Infection gains entrance to the ano- 
rectal spaces from the anorectal lining, 
the skin, the glands of the urogenital 
tract or an infected coccyx and sacrum. 
Pus localized in the anorectal spaces to 
form abscesses, spreads along fascial planes 
to definite areas, namely, the perinephreum, 
pelvic cavity, thigh, scrotum or labia, 
along the spermatic cord and the ab- 
dominal wall. Treatment is radical drainage 
to the outside. Emphasis is placed on the 
search for an internal opening previous 
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to surgical drainage. As a general rule, 
the external skin incision is made in the 
same manner whether an internal opening 
is present or not. If an internal opening 
can be demonstrated, external drainage 
alone will be followed by fistula. To avoid 
fistula formation, internal openings are 
included in the surgical correction of the 
abscess, following the same rules as apply 
to fistula. Surgical drainage should be so 
radical that reliance need not be placed 
on rubber drains or gauze packs. 
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DISTAL ECTOPIC PREGNANCY* 
IMPLANTATION OF THE OVUM IN THE CERVICAL MUCOSA 


Paut SCHNEIDER, M.D. 


NEW YORK, 


NDER normal conditions the corpus 
uteri, vested with a mucosa espe- 
cially suitable for the requirements 

of pregnancy, provides the exclusive ground 

for placentation; the isthmus which is 
incorporated at an early time into the 
cavity harboring the fetal sac, serves only 
for the attachment of the membranes; the 
cervix has nothing to do either with the 
membranes or the ovum. In pregnancy it 
serves to occlude the uterine cavity towards 
the outside; during parturition it forms a 
part of the birth canal. 

Under exceptional and rare circum- 
stances, however, the fertilized ovum may 
embed itself in the mucosa of the isthmus 
or of the cervix. Although the nidation in 
the isthmus is, no doubt, a pathologic one, 
it is not to be regarded as ectopic; since by 
its very nature the isthmic mucosa repre- 
sents a corporeal mucosa, differing from the 
actual endometrium corporis by its lesser 
development and a certain functional 
weakness. The cervical mucosa, on the 
other hand, differs basically from the 
mucous membrane of the corpus ard 
isthmus. It does not pass through phasic 
changes and is in no way equipped to 
nourish the ovum or to fulfill the other 
requirements which the growing fetus 
demands of the maternal tissue. For this 
reason this type of pregnancy is a true 
ectopic pregnancy and as against the 
ectopic pregnancy proximal to the uterine 
body, to be termed distal ectopic preg- 
nancy. This designation is furthermore 
justified by the fact that the pathological 
changes associated with this ectopic gesta- 
tion are fundamentally the same as those 
of a tubal pregnancy, consisting in destruc- 
tion of its nutrient medium and an almost 
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regularly premature termination by inter- 
nal or external rupture of the gestation sac. 
The structure as well as the topographical 
position of the cervix, however, bring about 
differences which are conspicuous especially 
on viewing the clinical picture. 
Theoretically, the possibility of implan- 
tation of the ovum in the cervix was 
acknowledged for a long time, but its 
actual occurrence was considered improba- 
ble and not proved. Ahlfeld and Aschoff 
were of the opinion that although the oc- 
currence of a cervical pregnancy must be 
accepted as possible, still, up to 1904, no 
proof had been given to show that the ovum 
could have been implanted in the cervical 
mucosa after having passed the internal os. 
Likewise Pankow stated in 1927 that a true 
cervical placenta, implying that the ovum 
was exclusively and completely lodged in 
the cervix, and that the primary implanta- 
tion took place there, too, has so far never 
been observed with certainty. In Davis’ 
Gynecology of 1934 we find the following 
statement: “‘Cervical pregnancy is an al- 
most unbelievable phenomenon, but, never- 
theless, a few cases have been reported.” 
It was the publication of a case of a two 
months old pregnancy in the portio vagin- 
alis cervicis uteri in 1926 which enabled me 
for the first time to establish evidence that 
an implantation of the ovum in the cervix 
actually does occur. On reviewing the 
literature existing at that time about sixty 
cases of pathologically distal pregnancies 
were found. We were surprised that in none 
of these cases had an exact proof of exclu- 
sive cervical placentation been offered. 
Shortly before this, Mueller arrived at the 
same conclusion in a critical review of 
literature. In 1942, a case of cervical 


* From the Gynecological Service of the Beth Israel Hospital, New York, N. Y. 
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pregnancy, published below, came to my 
knowledge,.which induced me to look into 
and check the entire pertinent literature 
since 1926, to see how far evidence of a 
primary cervical implantation could be 
accepted from the existing descriptions. 
From a total of thirty cases published as 
cervical pregnancies, I believe that I am 
able to show that there are ten cases of 
provable cervical implantation. These cases 
together with the one published here and 
the one observed by me previously—alto- 
gether twelve—form the basis for the 
present observations on cervical implanta- 
tion of the ovum. 


CASE REPORT 


This was a patient of Dr. Kurt Frachtmann, 
of New York, who has kindly permitted me to 
present the case. 

On February 12, 1942, he was called to a 
patient because of severe vaginal bleeding. The 
patient was a forty-year old woman who, to 
date, had been essentially healthy, and, above 
all, had never had any gynecological disturb- 
ance. Once, seventeen years previously, she had 
had a normal delivery. During the last year 
she had had sexual intercourse without contra- 
ceptive precautions. Menstruation had always 
been regular, every four weeks and of four 
days’ duration. The last normal menstruation 
had occurred on December 20, 1941, had been 
of normal duration and of normal amount. In 
spite of the cessation of menstruation in Janu- 
ary, the patient felt well. The skipping of 
menses was mistaken by the patient for a 
sign of menopause. 

On February 12, 1942, about seven weeks 
after the last menstruation a vaginal hemor- 
rhage started suddenly, about noon, not 
preceded by cramps and not associated with 
any other symptoms. The flow was from 
the start heavier than a menstrual period. 
The patient, therefore, went to bed and 
called the doctor. When the family physician 
saw her two hours after the hemorrhage had 
started, the under-sheet was already soaked with 
blood. In view of the violent bleeding, and of 
the fact that a period had been missed, the 
doctor assumed an ordinary abortion and 
called the gynecologist without having exam- 
ined the patient vaginally. 
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The gynecologist saw the patient three hours 
after the onset of the hemorrhage. She was a 
delicate, fairly well nourished woman, resting 
quietly in bed; apparently in shock from 
hemorrhage. The skin was pale and cool to 
touch. The forehead was covered with perspira- 
tion. The pulse was 130 and thready. There 
was a puddle of blood between the thighs. 

On vaginal examination the vagina was dis- 
tended with blood clots. The cervical orifice was 
open two fingers, and the cervical rim was 
thin. One gained the impression of a crater 
within the cervix, reaching upwards 2 to 3 
cm. The wall of the crater felt firm and in some 
places even hard. At one spot (between 6 and 
9 o'clock) a tumor-like growth was palpable, 
firmly attached to the cervical wall, and friable 
on its surface. A vigorous manual exploration 
of the crater was avoided in order not to 
irritate the apparent source of the bleeding 
any more. 

The patient was immediately transferred to 
the hospital, and orders were given by tele- 
phone to have the operating room ready for a 
vaginal packing. A preliminary diagnosis of 
endocervical, disintegrating, profusely bleeding 
tumor was made. 

After arrival of the patient at the hospital, 
the bleeding became less profuse. On bimanual 
examination an enlarged and anteflexed uterine 
body could be felt. The consistency was 
normal, rather hard. The adnexa.and para- 
metria were normal. 

On inspection, the vagina disclosed a mod- 
erate amount of liquid blood along its walls. 


‘The uterine orifice was dilated 2 or 3 cm., and 


its margin was thin and smooth. The cervical 
walls were grasped with three vulsella and 
pulled downward and apart. The inside of the 
cervix became clearly visible. The cervix was 
filled for the most part with a disintegrated, 
tumor-like, blood imbibed mass, about the 
size of a walnut. The base of the tumor reached 
downward close to the uterine orifice, from 
which it was separated only by a 1 to 2 mm. 
wide, pale mucosal area. To the left and above 
the tumor one could reach with a probe into 
the upper part of the cervical canal, passable 
by a Hegar probe No. 5. The distance between 
the external cervical orifice and the beginning 
of the canal above the tumor was 4 cm. and 
between the external orifice and the fundus 
uteri, 8 cm. The base of the tumor was grasped 
by two clamps and the tumor was forcibly 
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tion at the peaks of,the mucosal folds. 


removed. After the removal of a few strongly 
adherent remnants from the wall, and after 
tight packing of the cervix and the vagina, the 
bleeding stopped. 

A transfusion was given. The blood findings 
before the transfusion were: 2 million red blood 
cells and 57 per cent hemoglobin. Recovery 
was uneventful. The packing was removed on 
the third day. During the following days there 
was abundant bloody discharge. 

Five weeks later the portio vaginalis ap- 
peared normal on inspection. The next men- 
struation came six weeks after this event. The 
histological examination of one of the removed 
tumor particles revealed, in contrast to the 
preliminary diagnosis, a clear picture of a 
pregnancy in the cervix. 

Histological report (Figs. 1 and 2) by Dr. 
Alfred Plaut was as follows: The slide is 
stained with hematoxylin-eosin. There is cer- 
vical tissue which can be definitely recognized 
by characteristic glands and by the surface 
epithelium. The cervical stroma, however, is 
completely altered by edema, inflammation 
and hemorrhage. Numerous, large, compact, 
mononuclear cells are scattered through the 
stroma. They obviously are decidua cells. No 


Fic. 2. Decidua cells with villus nearby (en- 
larged from Figure 1). 

chorionic tissue can be found in the cervical 
tissue. Other pieces, however, consist of young 
placental tissue. The double layer of epithelium 
is distinct on most of the villi. There are 
rather large masses of chorionic epithelium. 
There also is a fragment of the fetal sac. 


An implantation of the ovum in the 
cervix can be assumed only if proof can be 
given that the site of the placenta lies 
exclusively within the cervix. The most 
important prerequisite for this evidence is 
the possibility of delimiting anatomically 
the site of the placenta within the cervix, 
from the isthmus and the corpus. The 
discussion of a few anatomical facts con- 
cerning the cervix and the isthmus in the 
pregnant and non-pregnant uterus seems 
imperative in understanding this issue. 

Isthmus in Non-pregnant Uterus. The 
isthmic canal forms the upper continua- 
tion of the cervical channel; together with 
it, it constitutes the tubular portion of the 
uterus. Its boundary towards the uterine 
body is defined macroscopically by the 
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orificium isthmi internum, i.e., the transi- 
tion of the tubular portion into the tri- 
angular slit of the corporeal cavity. Look- 
ing at a frontal section through the 
uterine cavity in its premenstrual stage, 
the increase in thickness of the mucosa 
which is poorly developed in the isthmus, is 
conspicuous in this part, caused by the 
clear appearance of a functional layer, 
typical of the corporeal mucosa. Aside from 
these macroscopically visible character- 
istics, the demarcation of the isthmus 
towards the corpus, as well as towards the 
cervix, can be verified only microscopically. 
The isthmus is lined with a sort of mucosa 
similar to that of the corpus, but with 
important and obvious differences which 
need not be discussed in detail at this point. 
The phasic change of the isthmical glands 
is rudimentary in comparison with that in 
the corpus. The isthmic mucosa remains 
almost the same low layer even during the 
menstrual cycle, and in no way joins in the 
formation of a nidation bed. In the gross 
the isthmus forms a unit with the cervix, 
but histologically it forms a unit with the 
corpus. 

Isthmus in the Pregnant Uterus. In 
pregnancy, too, the development of the 
isthmic mucosa lags far behind that of 
the corpus. The decidual reaction of the 
isthmus is generally very scanty or may be 
completely absent. The morphologic unity 
of the isthmus with the cervix is regularly 
abandoned at an early stage of pregnancy, 
whereby the tubular isthmic segment 
becomes gradually unfolded, forming ulti- 
mately the lower pole of the breeding cavity 
harboring the fetal sac. Though it is still 
claimed by many that the unfolding starts 
only from the fourth month, investigations 
by Stieve have proven that the unfolding 
of the isthmus starts as early as the third 
month and is complete at the end of the 
third month. The unfolded isthmus is then 
known as the lower uterine segment. 
Macroscopically, its demarcation towards 
the cervical canal is now definitely possible 
in that the unfolding stops abruptly at the 
orificium cervicis internum. Histologically, 
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Fic. 3. Pregnant uterus two to three months showing 
thin mucosa in lower uterine segment (isthmus) 


(according to H. R. Schmidt). 


the isthmus can be delimited towards the 
cervix proper at any time during preg- 
nancy, exactly as in the non-pregnant 
uterus. Upwards, against the corporeal 
mucosa, however, the demarcation of the 
isthmus after its absorption into the 
corporeal cavity is harder todemonstrate. 
When a decidual reaction in the isthmus 
is absent, a differentiation between the 
thick gestational endometrium and the 
thin isthmic mucosa is clearly apparent 
even macroscopically. (Fig. 3.) The ability 
to differentiate between isthmus and cor- © 
pus, however, varies widely and becomes. 
problematic even on microscopic examina- 
tion, with progressing pregnancy. 

Isthmic Placenta. If occasionally this 
area of mucosa becomes the site of a 
placenta, and the structure of the mucosa 
is thereby changed to a great extent, an 
exact delimitation between the isthmic 
and corporeal mucosa becomes almost 
impossible. However, such a placenta can 
unquestionably be recognized as an isthmus 
placenta on account of its location at the 
lower pole of the uterine cavity. Formerly 
it was thought that one would be able, on 
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Fic. 4. Diagrams of Cases 1 to 12. 1, 1, Otto; 11, 2, d’Aprile, 3, Fearl, 4, Frachtman, 5, Gheorgiu, 6, Gimpel- 
son, 7, Schneider, 8, Stresoff; 111, 9, Gergely; 1v, 10, Szenteh, 11, Meyer; v, 12, Steinbiss. 


account of certain external signs, regarded 
as characteristic, to determine the bound- 
ary between the isthmus and corpus, even 
when the microscopic examination failed 
to do so. These signs included the course of 
the circular vem, the reflection of the 
peritoneum and the site of the entrance of 
the uterine artery. Thorough investiga- 
tions, however, have shown that these 
characteristics are unreliable. Furthermore, 
the fact that a contraction ring or even a 
larger contracted portion of the uterus can 


be distinguished above the isthmic placenta, 
can in no way be used as a demarcation 
line between isthmus and corpus. 

From these considerations it follows that 
a placenta, primarily developed within the 
isthmus, having its origin in the implanta- 
tion of the ovum in the isthmic mucosa, 
cannot practically be differentiated from a 
secondary isthmic placenta originating 
from the corporeal mucosa and trespassing 
secondarily on the isthmus, once the 
placenta spreads over a large area. 
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Cervical Placenta. The conditions are 
similar in the case of cervical placenta. The 
gross anatomical site of the placenta in the 
cervix, the rim reaching far down, close or 
right down to the external orifice, permits 
the exclusion of any doubt in the diagnosis 
of this rare placental site. The establish- 
ment of the fact, however, that the 
placenta is situated in the cervix, is not 
sufficient to answer the question of a 
cervical implantation of the ovum in the 
affirmative. This is only possible, as 
already mentioned, if the placentation is 
completely and exclusively limited to the 
cervix. It turned out in the study of the 
literature that in cases of placentas de- 
veloped beyond the third month of gesta- 
tion, it was impossible to prove that the 
upper limit of the placentation lay within 
the cervical mucosa. Once the development 
of the placenta has progressed so far that 
the isthmus is, for the most part, involved 
in the chorionic invasion, we are no longer 
justified in terming the cervical placenta 
a primary cervical placenta. In the inexact 
interpretation of the concept of cervical 
placentation lies, in my opinion, the most 
frequent cause for misunderstanding, when 
the question of cervical pregnancy comes 
up for discussion. We should not desig- 
nate as a cervical pregnancy a preg- 
nancy which, on account of its gross 
anatomical appearance apparently lies in 
the cervical portion of the uterus, but only 
that kind of pregnancy which originated 
through implantation of the ovum in the 
cervical mucosa (sometimes called true 
or primary pregnancy). 

Corpus—Isthmus—Cervix Placenta. As 
in the first series of distal implantations of 
the ovum, reviewed up to the year 1926, 
we find in the cases of alleged cervical 
pregnancies published since, a considerable 
number which ought to be put into the 
group of corpus-isthmus-cervix-placenta 
(listed in Table 111). It may be strongly 
emphasized at this point that the possibil- 
ity of a primary cervical implantation 
with consequent proximal extension into 
the corporeal mucosa in a number of these 
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cases, should not be denied nor can it be 
ruled out. The following three typical 
cases of this group demonstrate that these 
cases can in no way be considered as 
cervical implantations, because of Jack of 
evidence of a total and exclusive placenta- 
tion in the cervix. 


1. Crousse published a case as.a cervical 
pregnancy which bled to death in the third 
to fourth month of gestation after separation 
of the placenta. The postmortem examination 
of. the uterus revealed without difficulty that, 
although the placenta reached distally right up 
to the external orifice, it extended upward 
beyond the isthmus and into the corpus. As in 
so many similar cases, a histological verification 
of the boundaries of the placentation was not 
even attempted. 

2. Reist described the case of a five-months 
old cervical gestation which terminated by 
miscarriage. The digital exploration of the 
uterine cavity after removal of the fetus re- 
vealed changes which were reconstructed in a 
drawing. The cervix formed a huge, loose, thin- 
walled sac, above which a firm, thick-walled 
uterine body, the size of a fist, could be felt. 
Although any anatomical verification of the 
cervix-corpus boundary is lacking, this case is 
presented by the author as a case of “rare 
ectopic pregnancy in form of graviditas cervi- 
calis primaria.” In contrast to these two cases 
representative of a group not examined ana- 


tomically, but classified as cervix-corpus pla- 


centa, there is one case of histologically 
examined cervix-isthmus placenta. 

3. Kleiner reports a two to three-months old 
pregnancy, in which the uterus had to’ be 
extirpated on account of a severe hemorrhage. 
The clinical picture as well as the far distal 
site of the placenta suggested the possibility 
of a primary cervical pregnancy. The micro- 
scopic examination, however, disclosed defi- 
nitely that the placentation had trespassed 
the area of the cervix upward, and had involved 
the entire isthmus. 


Cervical Implantation. The placental 
site in the cervix may not or may only 
barely trespass the boundary between the 
cervix and isthmus if the development of 
the placenta is to be correlated to an 
implantation of the ovum in the cervix. On 
the extirpated or postmortem specimen the 
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microscopic evidence of this boundary is 
indispensable for the diagnosis of a cervical 
pregnancy. In case of an early pregnancy 


situated in the distal portion of the cervix, . 


and accessible only to clinical exploration, 
the presence of an intact upper portion of 
the cervix-isthmus-canal is sufficient, if 
considered in connection with the other 
observations (age of pregnancy, size of the 
ovum, measurements). 


TABLE | 
PROVED CERVICAL IMPLANTATIONS 

Author Year 
1. Schneider - 1926 
2. Stresoff 1927 
3. Steibiss 1928 
4. Meyer 1929 
5. Szenteh 1933 
6. Otto 1934 
7. Gheorgiu and Protopopesku 1935 
8. Gergely 1935 
9g. Gimpelson 1936 
10. D’Aprile 1937 
11. Fearl 1945 
12. Frachtman 1946 


The twelve cases of cervical implantation 
meeting such requirements are listed in 
Table 1 in the order of their time of publica- 
tion. Table 11 includes those cases to which 
a certain probability of being cervical 
pregnancies may be ascribed on account of 
clinical observation. In these cases, how- 
ever, anatomical examimations are com- 
pletely lacking, or those presented are 
insufficient. 


TABLE II 
CLINICALLY POSSIBLE CERVICAL PREGNANCIES BUT 
wiTHOUuT ANATOMICAL EviIDENCE 
Author 
. De Michele 
. Tropea (first case) 
. Bolaffi 
. Schiirger 
. Wittrin 
. Studdiford (second case) * 

* This case of Studdiford, according to my personal 
belief, represents a fairly certain case of a cervical 
implantation because of the fact, not known to occur 
in any other condition, that there was a rupture into 
the vaginal fornix. Since, however, the case lacks any 
other anatomical data except (1) pregnancy in the 
cervix and (2) rupture into the vagina, I did not venture 
to classify it as a proven cervical implantation. 


NAY 


Pathological Anatomy. Upon attempt to 
give a comprehensive picture of the patho- 
logical anatomy of cervical gestation, it 
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must be emphasized that this presentation 
suffers from the shortcomings of too few 
observations and from the regrettable fact 
that the reports on histological examina- 
tions are short and incomplete. Systematic 
investigations of this rare form of preg- 
nancy are almost completely lacking. The 
existing findings are furthermore inade- 
quate because they are, by nature, con- 
fined to microscopic examinations of the 
placental bed following separation of the 
ovum, at which time the tissue to be 
examined was disarranged through forma- 
tion of hematoma and other injuries. The 
histologic examination of a case of intact 
cervical pregnancy in an early stage, is 
still lacking. 


TABLE III 
CORPUS-ISTHMUS-CERVIX PLACENTAS 
Author 
. Jolkin 
. Gansbauer 
. Tropea (second case) 
. Kleiner 
. Vaudescal 
. Andrei 
Crousse 
. Tarleton 
. Desirotte 
. Reist 
. Studdiford (first case) 


— 


The more distally in the cervix the 
pregnancy is located and the earlier the 
time it comes to our attention, the more 
convincing and simple is the proof of 
cervical implantation. More than half of 
the cases reviewed here are observations 


TABLE IV 
CERVICAL ABORTION 
Author 
1. Hyslop 
2. Bacialli 


of pregnancies in the vaginal portion of the 
cervix between six and eight weeks old. 
However, there was also a case of a twelve- 
weeks old pregnancy in the vaginal portion 
(published by Gergely). The remaining 
cases concern cervical pregnancies of ten 
to twelve weeks, which reach upwards to 
the isthmus. 

Dividing the cervix for descriptive pur- 
poses into anterior, posterior and two 
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lateral walls, we find only in one single 
case the site of the pregnancy in the 
anterior wall (Otto). In all other cases the 
posterior and lateral walls of the cervix 
were involved in the placentation, with the 
exception of two cases (Gheorgiu, Meyer), 
in which annular placentation was observed. 
This distribution of the placental site is 
in contrast to the one in the corpus where 
anterior and posterior walls are equally 
often included as sites of implantation. 


Arranged according to age and topo- 


graphy, the twelve cases of cervical preg- 
nancy can be comprised in the followmg 
five groups (Fig. 4): 


1. Case of Otto: The most distally located 
pregnancy ever observed is described by Otto, 
situated in the anterior cervical lip. It was a 
six-weeks old pregnancy which, like a tumor, 
expanded the anterior wall of the vaginal por- 
tion, forming a cherry-sized nodule. This ex- 
tremely distally situated ovum had, at the 
time of the observation, perforated into the 
vagina through a lentil-sized opening, causing 
a severe hemorrhage. The amputation of the 
vaginal portion and its histological examina- 
tion by serial sections disclosed an exclusive 
and complete placentation within the cervix. 

2. Cases of Aprile, Fearl, Frachtmann, Gheo- 
rgiu, Gimpelson, Schneider, Stresow: This group 
includes the majority of cases here described, 
and presents what might be considered the 
typical picture of cervical pregnancy. These are 
the cases of six to eight-weeks old pregnancies, 
almost exclusively, or for the most part de- 
veloped within the vaginal portion of the 
cervix. The site of the placentation reached 
downward right to the external os (or within 
1 to 6 mm.) and was separated above from the 
corpus cavity by an intact isthmic canal. In 
four cases this was proved by clinical observa- 
tion which disclosed above the site of placenta- 
tion the presence of a canal either closed or 
open to a Hegar probe No. 5. In two cases of 
this group, histologically examined after ex- 
tirpation of the uterus, the isthmus appeared 
free of chorionic elements. In one case (Fear!) 
a statement could not be found regarding a 
cervical-isthmic canal above the ovular bed, 
nor was the upward boundary defined histo- 
logically. Nevertheless the pregnancy has to 
be considered as confined to the vaginal por- 
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tion of the cervix from the following facts. The 
cervix was enlarged to a tumor filling the whole 
vagina. The tumor consisted of a thin shell of 
cervical tissue and enclosed the fetal sac which 
reached right’ down to the external os. As the 
fetus was found to measure 15 mm. in length, 
corresponding to an age of seven weeks, the 
external dimensions of the ovum could hardly 
have exceeded 40:35 mm. and, therefore, must 
have been lying within the distal portion of 
the cervix. 

At the time of observation, in five cases the 
fetal sac was still intact within the cervix; in 
the remaining two cases there was only a 
hemorrhagic, friable tumor present in the cer- 
vical canal, the true nature of which became 
evident only after microscopic examination. 
On clinical examination, the vaginal portion 
was in all cases spherically or pear-shaped dis- 
tended, and grown to the size of an egg. Aside 
from the case of Fearl in which the placenta 
was moderately adherent, and from my own 
case, in which the complete and well preserved 
ovum could be removed without difficulty from 
the surrounding cervical wall, all other cases 
had the ovular tissue firmly anchored in the 
wall and could be separated from their bed 
only with great difficulty or not at all. The 
defect remaining in the cervical wall was each 
time like a crater, and was as impressive as 
the thinning of the cervical wall in the center 
of the placentation. On recalling the anatomi- 
cal picture of the case we observed twenty 
years ago, two features stand out strikingly. 
The first was the presence of a canal lined 


with a pale mucosa proximally adjacent to the 


hemorrhagic bed of the ovum in the portio; 
the other, the perplexing fact that the ex- 
amining finger within the cervical cavity and 
the palpating thumb within the vaginal fornix 
could almost touch each other, and were sepa- 
rated only by a paper-thin cervical wall. This 
thinning of the fibromuscular wall which would 
necessarily have led to a rupture into the 
vaginal fornix within a very short time, had 
pregnancy continued, has also been pointed 
out in other cases. For instance Stresow re- 
ported this thinning at the same site, and 
Gimpelson and Steinbiss on the posterior wall 
of the cervix, immediately before its rupture 
into the cul-de-sac. The trabecular structure 
at the base of the destroyed cervical wall has 
likewise been pointed out by some authors 
(Schneider, Steinbiss, Meyer). 
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3. The case of Gergely is a twelve-weeks old 
pregnancy, also exclusively situated in ‘the 
vaginal portion of the cervix. The patient was 
seen eight days after she had suffered an injury 
(fall on coccyx). At that time thé vaginal por- 
tion was enlarged to a fist-sized tumor. The 
anterior wall of the portio was of normal thick- 
ness, the posterior wall was thinned out to 
2 to 3 mm. A tear, 9 cm. in length reached in 
the posterior cervical wall from the external os 
to the posterior vaginal fornix. The cavity of 
the ovum within the vaginal portion was sepa- 


rated from the cavity of the retroflexed uterine — 


body by a canal passable by a Hegar probe 
No. 7. - 

4. The cases of Szenteh and Meyer are, in 
contrast to the preceding cases, characterized 
by the fact that the pregnancy was predomi- 
nantly situated in the upper portion of the 
cervix. In the case of Szenteh it was a cervical 
pregnancy over eight weeks old, which on 
vaginal examination could be felt as a protru- 
sion the size of a goose egg, to the right of and 
below the enlarged uterine body. The vaginal 
portion proper was apparently not involved. 
The pregnant cervix was ruptured into the 
abdominal cavity, the tear, 2 cm. long, taking 
place in the posterior wall. The case was ex- 
amined histologically and it was reported that 
the whole fetal sac lay in the cervical canal. 
Only an abstract of the original paper was 
accessible to me, and this does not give any 
clues on the kind of determination of the upper 
boundary of the cervix. However, as a rupture 
of the cervix at so early a stage of pregnancy 
is not known, except in cervical implantations, 
and as all signs of the description speak in 
favor of a cervical pregnancy, this case should, 
to my mind, be recognized as a cervical 
implantation. 

The second case of this group (case of Meyer) 
presents the furthest developed pregnancy in 
the upper part of the cervix, confined com- 
pletely and exclusively to the cervix itself, as 
shown on histological investigation. This was 
a twelve-weeks old intact cervical pregnancy, in 
which the vaginal portion, though shortened, 
was preserved and continuous with an oval 
body corresponding in shape and consistency 
to a three months’ gestation. Placed above this 
tumor, the uterine body could be palpated. As 
a result of a thorough microscopic examination 
of the extirpated organ, evidence was estab- 
lished to the effect that the placentation did 
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not enter the isthmus. This proof of a placenta- 
tion solely restricted to the cervix has not 
successfully been offered in any case of cervical 
placentation of more than three month’s 
gestation. 

5.. Although the case of Steinbiss would fit 
into one of the above groups on account of its 
topography, it should be classified by itself 
because the clinical history was very indefinite. 
The ease was recognized as a cervical pregnancy 
only on postmortem, and then underwent a 
thorough anatomic-histologic work-up. There 
was a 4 to 3.5 cm. round, for the most part 
sharp-edged defect in the tissue of the posterior 
wall of the cervix, reaching in depth right down 
to the peritoneum, and seeming on the verge 
of rupture. Proximally the isthmus was in- 
cluded to a small extent in the placentation. 
This, however, was so insignificant in com- 
parison with the defect in the cervix that the 
case can, without hesitation, be considered one 
of cervical implantation. 


Histology. Histologic investigations on 
the early implantation of the ovum and its 
development within the cervical mucosa 
are completely lacking to-date. This may 
be due to the fact that ova burrowing in 
the cervical mucosa superficially, are often 
destroyed (by hemorrhages into the ovum 
bed) and extruded as a whole. It is only 
when the villi, after penetration of the 
mucous membrane have invaded the 
musculature, that the ovum is attached 
more firmly and harder to separate. This 
would explain why ova up to the sixth 
week have not been observed, being ex- 
pelled at an early stage with relatively insig- 
nificant and not characteristic symptoms. 

The true cervical pregnancy shows all 
the characteristic signs of an ectopic gesta- 
tion caused by the inability of the parent 
tissue to provide an adequate bed for the 
developing ovum. Like the mucosa of the 
tube, the cervical mucosa does not undergo 
definite gestational changes or decidual 
transformations. Occasionally, under the 
influence of gestational hormones, the 
formation of decidual cells may take place 
at the portio, in the presence of erosions, in 
cervical polyps and in the inflamed cervi- 
cal mucosa. In the absence of inflammatory 
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signs, however, the appearance of decidual 
reaction in the cervix in the course of cor- 
poreal pregnancy seems to be rare. Stieve, 
who has done the most thorough investiga- 
tions regarding the conditions in the cervix 
in normal pregnancy, reports that he never 
came across definite decidual cells in the 
cervix. However, like the tube, the cervical 
mucosa produces decidual cells, single 
and in larger groups, as an effect of hor- 
monal and local reaction, once the ovum 
has embedded itself there. In no case of 
microscopically examined cervical preg- 
nancy is the statement lacking that decidual 
cells were observed. Definite decidual 
reaction can be found in the immediate 
vicinity of the ovum, especially in the 
stroma at the peaks of the mucosal folds. 
(Figs. 1 and 2.) In my own case large 
plaques of decidual cells in units were 
found in the cervical mucosa at the periph- 
ery, of the site of the placentation, while 
in the central parts, where the mucosa 
was mostly destroyed, no decidual cells 
could be seen. This reactive cell formation, 
produced through the presence of the 
ovum, can in no way be considered equal 
to the transformation of the endometrium 
into a true decidua graviditatis. Today it is 
generally thought that the thick decidual 
layer in the mucosa corporis first takes 
care of nourishing the ovum as long as 
it is in the histotrophic stage. The second 
important function of the corporeal decidua 
consists in building a protecting wall 
against the invading, tissue-dissolving, 
chorionic villi' and mobile trophoblast 
cells, as soon as the second stage, the 
hemotrophic stage of feeding the ovum sets 
in. At this stage the chorionic villi absorb 
the nutritive elements from the maternal 
blood after erosion of the maternal vessels. 
The decidua basalis endometrii represents 
a regulating factor of the adequately func- 
tioning maternal tissue, checking the reck- 
less, destroying advance of the villi. 
Through the production of an antitryptic 
enzyme a balance of powers is effected 
which prevents the invasion of the tropho- 
blastic masses into the depth of the mucosa 
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and musculature of the wall. As a conse- 
quence of the lack of this protective 
device in cervical pregnancy, the tissue 
surrounding the ovum is digested and 
destroyed without inhibition, exactly as in 
tubal pregnancy. In all cases examined, 
specifically with this pomt in mind, the 
deep penetration of the proliferating chori- 
onic villi mto the fibromuscular layer of 
the cervix could be established micro- 
scopically. We found the cervical wall 
infiltrated by large trophoblast cells, rich 
im protoplasm, partly in chains, partly 
isolated, particularly‘abundant around the 
vessels. Not their mere presence but their 
remarkably large number presents the 
pathognomonic status. Aprile sees the villi 
invading the blood vessels and the muscu- 
lature. Otto observes the cervical muscu- 
lature in the vicinity of the ovum bed 
strongly interspersed by chorionic villi and 
described young, well preserved chorionic 
villi within the lumen of the vessels of the 
cervical tissue. Steinbiss finds chorionic 
elements in all layers and villi implanting 
themselves deep in the musculature. The 
defect of the tissue thereby produced, 
already macroscopically very impressive, 
resembles the destruction of the tissue 
brought about by a malignant tumor, for 
which cervical pregnancy is occasionally 
mistaken. Neither with tubal pregnancy — 
nor with placenta accreta do we come 
across such penetrating, circumscribed de- 
fects of tissue, confined to a relatively small 
area, as occurs in cervical pregnancy 
through the melting away of the thick 
cervical wall adjacent to the ovum. The 
vessels of the cervix show fibroid degener- 
ation of their wall and infiltration by villi 
and trophoblast cells. The lumina of the 
vessels are considerably dilated and en- 
gorged with blood. The fibromuscular 
tissue of the cervix occasionally shows 
edema, swelling, fibroid degeneration, ne- 
crosis, hemorrhage, and small cell infiltra- 
tion. With the tapping of larger vessels, 
especially with the erosion of arteries, the 
gestation sac gives way under the increased 
hemodynamic pressure and a flow occurs 


225 
28 
4 
hy 
; 
‘ 
4 
‘ 
= 


536 American Journal of Surgery Schneider —Ectopic P regnancy 


through the external orifice towards the 
outside. Hemorrhages caused in this way 
can be found at an early stage in the 
clinical history of some’ patients. With 
further development of the ovum, its 
attachment to the ground of the implanta- 
tion cavity becomes more intimate and the 
opening of large vessels is necessary to 
bring about the separation of the entire 
ovum. These large vessels are numerous in 
the deeper layer of the cervical wall. With 
their erosion, hematoma forms around the 
ovum and interruption of pregnancy by 
abortion takes place (internal rupture of 
the gestation sac). The second possible 
ending of cervical pregnancy is that the 
wall destroying growth of the chorion 
towards the periphery leads to a complete 
consumption of the ovum bed and to a 
perforation of gestation towards the out- 
side (external rupture of the gestation sac, 
cervical rupture). Of the twelve cases of 
cervical pregnancy mentioned, four were 
intact at the time of their observation, five 
terminated by internal, and three by ex- 
ternal rupture of the gestation sac. 
Decidua Sympathica. The uterine mu- 
cosa in cervical pregnancy reacts to the 
presence of a live ovum with the formation 
of a decidua sympathica, as it nearly 
always does in ectopic pregnancy. But we 
find only in six cases microscopical exami- 
nations carried out in this respect. In four 
cases a typical decidua was present. In the 
remaining two cases none was found, 
explained by the fact that between ter- 


‘mination of the pregnancy and the histo- 


logical examination of the specimen, two 
and four weeks, respectively, had elapsed. 

Clinical Symptoms. In search of char- 
teristic symptoms of cervical pregnancy 
before the occurrence of severe hemor- 
rhage, it must again be emphasized that 
clinical records are still more scarce than 
anatomical data. Regarding preceding ges- 
tations all possibilities are presented in 
the cases of cervical pregnancies. With 


‘most women one or more pregnancies had 


preceded, some of which had terminated 
with a spontaneous abortion and some 
with a delivery in term. Only in one case 
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(Meyer) the present pregnancy was the 
first. Some women complained of pain in 
the lower abdomen or back, while in some 
cases the first weeks of pregnancy were 
symptomless. Most frequently one comes 
across statements of irregular bleedings 
after cessation of the menstruation; for 
example in the case of Aprile, hemor- 
rhages occurred fourteen days after the 
skipped menstruation. Irregular, slight 
hemorrhages starting in a later stage were 
frequently observed. In my own case, 
cyclic menstrual bleedings continued in 
no connection with bleedings from the 
ovum bed. In the end, it was always the 
violent hemorrhages following the com- 
plete separation: of the ovum or the 
rupture of the cervical wall which led to 
medical intervention. 

Diagnosis. Of -special interest is the 
variety of diagnoses~ which were made 
before knwoledge of the true facts of the 
cases. If the pregnancy in the vaginal por- 
tion of the cervix happened to be observed 
at a time at which the ovum was not yet 
separated from its surrounding, then the 
right diagnosis of cervical pregnancy was 
made (Gimpelson, Stresow). If, however, 
the case was examined after separation 
of the ovum, but still during its retention 
within the cervix, then the first impression 
was that of a cervical abortion (Schneider, 
Aprile). If on thorough examination a 
violently bleeding, crater-like defect was 
found in the cervical wall, the retained 
hemorrhagic ovular remnants. were not 
recognized as such, and the obvious di- 
agnosis was malignant, cervical tumor 
(Aprile, Gheorgiu, Frachtman). The preg- 
nancy that ruptured through the anterior 
cervical lip was first referred to the hos- 
pital as a: bleeding varicose vein of the 
portio (Otto). In the hospital the diag- 
nosis changed to that of a cervical meta- 
stasis of a chorion epithelioma, and the 
uterine cavity was searched for the pri- 
mary source of this disease. The rupture 
of the cervical pregnancy into the abdomi- 
nal cavity was misinterpreted as ruptured 
tubal pregnancy (Szenteh). A blood mole, 
attached all around the cervical wall in 
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the course of cervical pregnancy, aroused 
the impression of a necrotic fibroid (Ghe- 
orgiu). In the patient of Steinbiss who 
died of a secondary hemorrhage four weeks 
after completed abortion, an autopsy was 
performed in an institute for Forensic 
Medicine, because of suspected criminal 
abortion, and not until then was the right 
diagnosis of cervical pregnancy made. 
The case exposes the occasional forensic 
significance of distal ectopic pregnancy. 

Differential Diagnosis. In consequence 
of the multiformity in -which the cervical 
pregnancy may appear, no generally valid 
rules for diagnosis can be given. One is 
easily misled to take a cervical pregnancy 
for an abortion of a corporeal pregnancy 
into the cervix, which it resembles to a 
certain degree on digital exploration. In 
the differential diagnosis of a cervical preg- 
Nancy versus a cervical abortion, one has 
to keep in mind that in the case of an 
abortion from the uterine cavity into the 
cervix, violent, painful uterine cramps 
and hemorrhages preceded the complete 
separation of the ovum. At the time when 
the abortion is essentially over, but the 
external os has not opened and a con- 
tracted body can be felt above the dilated 
cervix, no essential hemorrhages or pains 
are present. On the other hand no uterine 
cramps accompany cervical pregnancy, 
and hemorrhage is increased by digital 
examination, or brought about by it for 
the first time. While in cervical abortion 
the elastic pressure of the dilated cervical 
wall has the tendency to expel the re- 
tained ovum through the external orifice, 
in cervical pregnancy no such tendencies 
exist, in consequence of the severe damage 
to the fibromuscular wall of the cervix. 
Beyond that the ovum is mostly held 
tight within the cervical canal by the 
chorionic villi deeply anchored within the 
wall. 

Hemorrbage. Whether a cervical preg- 
nancy terminates spontaneously, be it by 
rupture of the extremely thinned cervical 
wall, be it by internal rupture of the 
gestation sac (abortion), or whether it is 
interrupted artificially, the leading, and 
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most alarming symptom is always the 
violent hemorrhage associated with it. 
While the blocd supply of the non-preg- 
nant cervix is already abundant, in nor- 
mal corporeal pregnancy a considerable 
increase in size and a new formation of 
vessels in the cervix takes place at an 
early stage, as Stieve has demonstrated. 
The presence of the growing ovum and 
the development of the placenta in the 
cervix naturally causes a strong local 
hyperemia. The inability of the maternal 
tissue to resist the villi leads to an unin- 
hibited and reckless opening of the blood 
vessels. The direct insertion of the placenta 
into the muscularis, without interposed 
mucous membrane, results in an unphy- 
siological and inadequate separation mech- 
anism of the placenta, typical of ectopic 
gestation and of placenta accreta. The 
lack of a physiological vascular occlusion, 
as consequence of the damaged and de- 
fective musculature of the cervical wall, 
the fibrinoid degeneration of the vascular 
wall and the loss of elastic elements in 
the vessels associated therewith, favor in 
every imaginable respect a violent, acute 
and life-endangering hemorrhage in the 
moment of rupture of the gestation sac. 
The same factors are to be made respon- 
sible for the defective thrombus formation 
in the vessels, which, in some cases can 
lead to severe hemorrhages weeks after 
expulsion of the ovum (Schneider, Gimpel- 
son) and even to fatal secondary hemor- 
rhage (Steinbiss). 

Therapy and Result. The spontaneous 
rupture of a cervical pregnancy through 
the anterior cervical lip (Otto) was cured 
by amputation of the cervix, and the 
spontaneous rupture into the pouch of 
Douglas (Szenteh) was successfully treated 
by a supracervical amputation of the 

uterus. In the case of Gergely the ex- 
tremely thinned and dilated posterior 
wall of the portio ruptured after the 
patient had fallen on her coccyx. The 
hematoma that consequently developed 
was only removed eight days after this 
mishap and hemostasis was achieved by 
tight packing of the cervix. The patient 
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died fourteen days later of an ascending 
peritonitis. In the case of Meyer, (the 
three months old pregnancy in the upper 
portion of the cervix) sectio parva was 
attempted for the purpose of artificial 
- Interruption of the pregnancy. The hemor- 
rhage in the course of operation could not 
be stopped by packing or by clamps. Only 
by extirpation of the uterus, leaving the 
lowest portion of the cervix, could the 
hemorrhage be checked and the patient 
cured. In all other cases a violent hemor- 
rhage took place during or immediately 
after removal of the ovum or of the re- 
maining fragments of the ovum, which, 
in the case of Gheorgiu necessitated the 
extirpation of the uterus. In the remaining 
cases the hemorrhage could be stopped by 
packing and ligatures, sometimes only 
after repetition of the packing during the 
following days. In the cases of Schneider 
and Gimpelson, life-endangering second- 
ary hemorrhage occurred after two weeks 
caused by detachment of the vascular 
thrombi, which in my own case could be 
cured by packing, and in the case of 
Gimpelson through extirpation of the 
uterus. Only in one case, not under medical 
care (Steinbiss) a fatal secondary hemor- 
rhage from eroded vessels of the site of 
placentation, occurred four weeks after 
spontaneous abortion. 

Etiology. The same consideration with 
regard to the etiology of cervical preg- 
nancy taken into account twenty years 
ago, can still be brought forth today. 
Between fertilization of the ovum and 
its implanting, several days elapse, dur- 
ing which the ovum passes through the 
so-called maturation for implantation; only 
at the end of this period is the ovum 
capable of penetrating into the maternal 
tissue as a result of the development of 
its mvasive powers. This implantation 


term depends on a certain degree of 
differentiation of the ovum. The matur- 
ing process takes place mainly during 
the downward passage of the ovum through 
the tube. The presumed time of this proc- 
ess is sever to ten. days. 

The site of implantation is determined 
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by two principal factors: the tempo of 
the travel of the ovum and the duration 
for the ripening for implantation. Under 
normal conditions, free traveling of the 
ovum and maturing process for implanta- 
tion are synchronized in such a way that 
at the time the ovum has gained its im- 
plantation maturity, it is located exactly 
in the uterine body. If a shifting of either 
of these factors against the other takes 
place, it results in a pathological nidation. 
If the transport of the fertilized ovum is 
delayed or suspended by obstacles within 
the course of the ovum, the pathologically 
proximal insertion of the ovum takes place. 
The same is bound to-happen on normal 
passage but too early onset of implanta- 
tion maturity. If, however, the travel of 
the ovum is accelerated and the implanta- 
tion maturity normal, or if the traveling 
time is normal but the maturation de- 
layed, the prerequisites for a pathologically 
distal insertion of the ovum are present. 
The implantation maturity is a function 
of the ovum; the travel of the ovum is a 
function of its environment. One may 
assume that the implantation maturity is 
subjected only to a narrow range of 
variation as it is a biologically and phylo- 
genetically deeply rooted process. The 
transportation of the ovum on the other 
hand, secured by the peristalsis of the 
tube, the contractions of the uterus and 
the ciliary current of the epithelium of 
the mucosa is’ more subjected to varia- 
tions. How often a defect of these func- 
tions or an obstruction of the tube leads 
to a proximal ectopic pregnancy is well 
known. Excess in the other direction, L.e., 
too rapid. transportation of the ovum 
leads to a pathologically distal implanta- 
tion of the ovum. 

The ovum is, so to speak, not dis- 
criminative in the choice of its implanta- 
tion ground. Having gained the adequate 
invasive power at the time of implantation 
maturity, it implants itself on the surface 
of the mesenterium as well as on the 
serosa of the uterus, on the ovary as well 
as in the tube and cervical mucosa. While 
for the occurrence of a_ pathologically 
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proximal insertion of the ovum, conditions 
impairing its transport form the most 
frequent cause, for the causation of a 
pathologically distal pregnancy, especially 
a distal ectopic, the possibility must be 
left open that the ovum becomes caught 
by a delayed implantation maturity oc- 
curring in an explosion-like manner in 
the last moment just before its extrusion 
from the uterus. 


CONCLUSION 


Herewith an attempt has been made 
for the first time, to put together the 
anatomical and clinical data of distal 
ectopic pregnancy on the basis of a 
relatively small and inadequately described 
number of cervical pregnancies as given 
in the world literature. Particularly in 
Anglo-American literature, only one case 
of cervical pregnancy can be found pub- 
lished recently by Fearl. The present 
case observed by Frachtmann is the 
second of its kind in American literature 
definitely proven as cervical implantation. 
It would be extremely desirable to have 
cervical pregnancies recognized in their 
early stage and the diagnosis supported 
by thorough anatomic-histological investi- 
gation. Our knowledge of this rare and 
interesting gestation type, almost always 
associated with violent symptoms, would, 
thereby, be put on a broader basis. 
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URGICAL literature is replete with 
articles concerning various types of 
materials used for sutures and liga- 


Fic. 1. Gastrointestinal anastomosis performed 
with nylon, forty-eight hours postoperatively. 


tures. Since the detailed description of the 
“silk technic” by Halsted! in 1913, there 
has been constant controversy regarding 
the relative advantages and disdavantages 
of absorbable versus non-absorbable suture 
materials. Until some ideal material is 
discovered, having the absorbability of cat- 
gut sutures, and the relatively low tissue 
reaction of non-absorbable sutures, each of 
these materials will continue to have its 


exponents. 


With the introduction of nylon, a syn- 
thetic product, there was presented a 
substitute for silk, for which various advan- 
tages were claimed: (1) greater tensile 
strength; (2) greater elasticity; (3) more 
constant uniformity in diameter; (4) 
smoother surface; and (5) less reaction in 
tissues. 

The results of several investigations have 
been reported using nylon in skin, muscle 
and fascia.” 

The present study is concerned with a 
comparison of silk versus nylon as suture 
material in intestinal anastomosis, and with 
an evaluation of the safety in the use of 
nylon. 


EXPERIMENTS 


Procedure. The experimental proce- 
dures were carried out on eight healthy 
dogs. These were divided into two groups 
with four animals in each group. The usual 
aseptic operating room technic was em- 
ployed. Nylon was used in Group 1, and 
silk in Group 11. 

Each material was used in performing a 
two-layer gastroenterostomy. A moisture 
and serum-proof braided nylon suture, 
measuring 0.006 inches in diameter,* was 
used in Group 1. This corresponds to a No. 
0000 catgut suture. A similar braided silk su- 
ture,** of the same diameter as the nylon, 
was used in Group u. Correspondingly 
heavier grades of the same materials were 


* #C Deknatel surgical nylon suture. 
** 4C Deknatel surgical silk suture. 


540 


4 
: 
4 
: 
3 
2 
ay 
x 
| 


Vor. LX XII, No. 4 


Foote et al.—Suture Material 


American Journal of Surgery 


Fic. 2. Gastrointestinal anastomosis performed sath silk, forty-eight hours 
postoperatively. 


used in closing the peritoneum, fascia, mus- 
cle and skin. 

Post operatively, the animals were treated 
symptomatically and were given the usual 
. parenteral fluids. After forty-eight hours 

they were offered a soft diet, and then 
other foods were given as tolerated. The 
animals were sacrificed at different inter- 
vals postoperatively, namely, forty-eight 
hours, ninety-six hours, nine days and 
thirty days. The organs were examined 


grossly and sections were taken from vari- 


ous regions of the anastomoses for micro- 
scopic studies. 

Findings. Operative: It was found that 
nylon, whether wet or dry, seemed to main- 
tain its body texture better than did silk. 
It handled more easily and was less likely 
to break during the process of tying. The 
postoperative course of the animals was 
uneventful, with no apparent discomfort 
or rise in temperature beyond the usual 
expectations. 
_ Postmortem. On gross examination of 
the anastomosis, peritoneum, fascia, mus- 
cle and skin in each of the animals, there 
was no significant difference that could be 
attributed to the type of material em- 
ployed. The anastomotic stoma were intact 
in all animals. Those autopsied at forty- 


eight and ninety-six hours showed a mild 
degree of serosal congestion with occasional 
slight ecchymotic areas, attributable to the 
relatively recent operative manipulation. 


Fic. 3. Stoma of gastrointestinal anastomosis 
performed with nylon, ninety-six hours post- 
operatively. 


(Figs. 1 and 2.) The intact, well healed 
stoma of the ninety-six hour nylon ana- 
stomosis is shown in Figure 3. Those 
animals which were examined after nine 
days and thirty days showed well healed 
anastomoses. (Figs. 4, 5, and 6.) 


. 4 
7 

: 

“* 
pe 


542 American Journal of Surgery Foote et al.—Sutur e Material 


OcroseEr, 1946 


Fic. 4. Gastrointestinal anastomosis performed with nylon, nine days post- 
operatively. 


The microscopic findings of* the anasto- 
moses with both silk and nylon were as 
follows: ‘‘Sections through the anasto- 


Fic. 5. Stoma of gastrointestinal anastomosis per- 
formed with nylon, nine days postoperatively. 


moses show suture material in both the 
submucosal and muscular layers of the 
gastrointestinal wall. In view of the fact 
that many of the sectioned strands of 
suture were lost in the process of prepara- 
tion of the slides, the sutures are repre- 
sented by only a few persistent strands of 
material, with an adjoining clear area, the 
latter representing the previous site of 
the lost fragments. Directly surrounding 


* Reported by Dr. S. H. Polayes, Department of 
Pathology, Cumberland Hospital, Brooklyn, N.Y. 


the clear zone there is the zone of reaction. 
In the 48-hour and 96-hour snylon speci- 
mens, there ‘is a typical early’foreign body 


Fic. 6. Gastrointestinal anastomosis performed with 
nylon, thirty days postoperatively. 
reaction, with a moderate infiltrate of poly- 
morphonuclear leucocytes and occasional 
round cells. The silk specimens of the same 
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Fic. 7. Section through intestinal anastomosis, 
showing nylon suture in place with early 
polymorphonuclear leucocytic response, forty- 
eight hours postoperatively. 


pe 


Fic. 9. Section through intestinal anasto- 
mosis showing nylon suture in place with 
subsiding acute cellular response and be- 
ginning round cell infiltrate, ninety-six 
hours postoperatively. 


intervals show a similar reaction. There 
is no discernible qualitative or quantitative 
difference in the degree of reaction to either 
of the materials used. (Figs. 7, 8, and 9.) 
The latter specimens, namely, 9 days and 
30 days, show changes characteristic of 
foreign body reaction in its later stages. 
There is replacement of the polymorpho- 
nuclear cells by round cells and plasma 
cells. The oldest specimens show beginning 
giant cell formation, with an attempt at 
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Fic. 8. Section through intestinal anastomosis, 
showing silk suture in place with early poly- 
morphonuclear leucocytic response, forty- 


eight hours postoperatively. 


G. 10. Section through intestinal anastomosis 
showing nylon suture in place with typical foreign 
body reaction in later stage with foreign body 
giant cell formation and early encapsulation of 
suture by fibrous connective tissue, nine days 
postoperatively. 


encapsulation of the suture by fibroblastic 
tissue reaction. (Fig. 10.) In these latter 
specimens as well, there is no discernible 
qualitative or quantitative differences be- 
tween the reactions to silk and to nylon.” 

Conclusions. On the basis of this experi- 
ment, one may conclude that: (1) Nylon 
may be used as a substitute for silk or 
catgut in gastrointestinal anastomoses; and 
(2) nylon produces approximately the same 
degree of tissue reaction as does silk. 
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COMMENTS 


Why substitute nylon for silk? Assuming 
that both are readily available and the 
costs of these materials are comparable, it 
was decided to determine whether there 
are any practical advantages of nylon over 
silk. The following physical properties of 
both these materials were then studied and 
compared: (1) surface smoothness, (2) 
tensile strength, and (3) elasticity, or 
degree of elongation. 

Surface Smoothness. Microscopic ex- 
aminations were made of both silk and 
nylon sutures. These revealed silk to have 
minute hair-like projections extending from 
its surface, whereas nylon was perfectly 
smooth. 

Tensile Strength. This was determined 
by suspending the material to be tested 
between two jaws which were then pulled 
apart at the rate of 12 inches per minute. 
The tensile strength (breaking load) was 
read at the point of rupture of the material. 
Silk and nylon of various diameters were 
tested in the above manner, with the fol- 
lowing results: 


Tensile strength 
Suture /| Diameter Difference 
No. (inches) Per Cent 
Silk Nylon 
0.006 1.23 1.65 34 
2 0.014 .go 6.22 10 
5 0.023 15.98 16.65 4 
6 0.028 19.20 24.90 29 
8 0.033 27.80 31.83 14 


Note that No. 2 silk had a greater ten- 
sile strength, but in all the other diameters 
nylon was the stronger. 

Elasticity or Degree of Elongation. Prob- 
ably more important than tensile strength 
is the elasticity, or degree of elongation, of a 
suture before it breaks. Assuming a suture 
has a tensile strength of 10 pounds, it will 
then break when this pull is exerted upon it; 
however, before breaking, it will stretch to 
its end point of elongation. In tying a knot, 
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the surgeon exerts a certain pull in tighten- 
ing it. If the pull is greater than the tensile 
strength of the suture, the suture will 
break only, however, after being fully 
elongated. Thus, the elongation of a suture 
acts as a safety factor in preventing it from 

breaking. The greater the degree of elonga- 
tion, the less the likelihood of the suture 
breaking. Elongation tests were performed 

to compare silk and nylon. The degree of 
elongation before breaking was determined. 

These tests were performed in a manner 
similar to that used in determining the 
tensile strength with the following results: 


Elongation 
(Elasticity) 
Suture | Diameter Difference 
No. (inches) Per Cent 
Silk Nylon 
Per Cent | Per Cent 
C 0.006 25 19 30 
2 0.014 15 19 27 
5 0.023 16.5 23.5 42 
6 0.028 23.75 30.0 22 
8 0.033 24.2 27.45 13 


Note that except for suture size No. C, 
nylon shows greater elasticity than silk in 
all of the sizes tested. 


CONCLUSIONS 


1. Nylon may be used with safety as 
a substitute for silk in gastrointestinal 
anastomoses. 

2. Nylon produces approximately the 
same degree of tissue reaction as does silk in 
intestinal anastomoses. 

3. Nylon has a smoother slic than 
silk. 

4. Nylon has greater tensile strength 
and greater elasticity than silk in most 
thicknesses. * 
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HE history of an individual having 
swallowed one or more sharp-pointed 
foreign bodies and the portrayal of 
these foreign bodies by x-ray examination 
usually bring some consternation to the 
attending physician or surgeon. As a rule 
those who have had the greatest experience 
in the management of such cases advocate 
careful observation and non-surgical treat- 
ment while those with only an isolated 
experience tend to favor surgical inter- 
ference. There is no doubt that a sharp- 
pointed foreign body, and especially such 
complicated structures as an open safety 
pin, is a potential hazard for bowel per- 
foration. An experience in which twelve 
young adults in a period of six weeks swal- 
lowed foreign bodies in an attempt to shirk 
their strenuous duties in a disciplinary 
training center seems worthy of relating. 
To have hospitalized these individuals and 
performed abdominal operations with a 
short or prolonged period of convalescence 
would only have been acceding to their 
wishes as it would have given them some 
respite from their strenuous assignment. 

There are certain inherent dangers 
from a sharp-pointed foreign body passing 
along the gastrointestinal tube and man- 
euvering its way through the narrow pas- 
sageways of the pylorus, duodenojejunal 
junction, ileocecal valve, colon flexures 
and sigmoid areas; and some anxiety 
is experienced by the attending surgeon 
who realizes that simple gastrotomy, ileo- 
tomy or colotomy with modern surgical 
technic carries very few dangers. In 
private practice, the expense of hospi- 
talization and operation is an economic 
factor; but in the management of men from 
disciplinary training centers in the military 


“MANAGEMENT OF SHARP POINTED FOREIGN BODIES IN 
THE GASTROINTESTINAL TRACT* 


R. Russert Best, M.D. 
OMAHA, NEBRASKA 


service or penal institutions of civilian 
life, it is desirable that such individuals 
do not escape arduous tasks or confinement 
for the special comforts of hospitalization 
by their overt acts. If escape for several 
individuals is accomplished, such a prac- 
tice may assume epidemic form and 
therefore conservative management with- 
out hospitalization is most desirable. 

The mechanism of sharp-pointed in- 
struments passing through the velvety 
mucosal-lined gastrointestinal tube with- 
out penetrating and perforating the tubal 
wall is based on the factor of bowel wall 
trigger reaction, resulting in a firm con- 
traction of the muscular wall which 
rejects the foreign body in most instances, 
provided no firm solid wall is backing 
up the other end of the sharp object. 
Rarely are the intestinal contents suffi- 
ciently firm to prevent backward dis- 
lodgment as the stimulated segment con- 
tracts, and the firm contracting wall 
makes it more difficult for the point to 
pierce the intestine. Again, if the point 
of the foreign body escapes contact with 
the wall and is directed into the lumen, 
the advancing ring of inhibition permits 
easy progress along the intestinal tract. 
In our experience, sharp-pointed objects 
always made slower progress traversing 
the intestinal canal, which is probably 
based on the premise that when the point 
contacts the intestinal wall and sets up 
repeated contraction rings, retardation 
in passage is the result. Ordinary sewing 
needles, with both ends quite sharp, were 
slower in passage than the larger, closed 
safety pin. The larger single pointed 
nail passed more rapidly than the sewing 
needle but slower than the closed safety 


* From the Department of Surgery, University of Nebraska College of Medicine, Omaha, Nebraska. 
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Fic. 1. Open safety pin in lower sig- 
moid, passed without incident. 


pin. Naturally, other factors do enter 
into the rapidity of travel, such as the 
thickness or length of the object and 
individual intestinal activity. Our ob- 
servations and data show that after the 
foreign body travels beyond the splenic 
flexure, its passage through the descending 
colon and sigmoid is rather rapid. The 
fecal consistency as well as gravity may 
play a part in this progress. The exit of 
these sharp pointed bodies through the 
anal canal is most remarkable as no 
patient in this series complained of annoy- 
ing distress as the object was being 
expelled. Following are individual case 
reports and remarks. 


CASE REPORT 


Case 1. D.S. T. In this first case observed 
by us, the soldier prisoner claimed that he had 
accidentally swallowed a straight sewing needle 
while repairing his clothing. He was seen about 
twenty-four hours following this incident and 
x-rays revealed a sewing needle in the small 
intestine. He was kept in the hospital about 
fifteen days before x-rays proved the complete 
passage and exit of the needle. 

Case u. N.N. This patient arrived a few 
days before the first man was discharged from 
the hospital. He might be considered a veteran 
at deliberately swallowing foreign bodies as he 
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Fic. 2. Open safety pin in descending colon, 


passed without incident. 


had had a previous experience elsewhere five 
months before. The knowledge that his col- 
league was receiving satisfactory hospitaliza- 
tion at a hospital temporarily assigned to 
recejve patients from the center probably en- 
couraged him in his second offense. At his 
first experience he had been operated upon 
and a safety pin was removed from his stomach. 
This soldier arrived at our hospital about 
twenty-four hours after swallowing another 
safety pin. X-rays revealed an open safety pin 
in the jeyunum and because of the pain of which 
he complained and the apparent abdominal 
wall rigidity, operation seemed advisable. Upon 
opening the abdomen it was found that the 
point of the pin had penetrated the intestinal 
wall and was just beneath the serosal layer. An 
attempt to close the pin or manipulate it along 
the jejunum gave one the impression that it 
was snagged in the wall of the jejunum. An 
attempt at backward displacement resulted in 
a twisting or turning of the pin and the point 
appeared through the serosa of the intestine. 
The jejunal wall was then incised and the 
safety pin removed without further incident. 
Although this was only the second case in our 
series, the repetition of this individual’s at- 
tempt made us alert to the possibility of a 
deliberate act and he was transferred back to 
the stockade in about one week. 

Case 11. A. R. B. This patient had been 
x-rayed at another hospital two months previ- 
ously for having swallowed a nail. He claimed 
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Fic. 3. Open safety pin on right side and 
a closed safety pin on left side. The 
closed safety pin appeared to make 
much more rapid progress. 


that he saw the nail in the picture and that 
he was dismissed from the hospital in a few 
days without operation. He was x-rayed at 
our hospital because of the history of this pre- 
viously swallowed foreign body and the com- 
plaint of abdominal distress. There was no 
evidence of a remaining nail. About ten days 
later he reentered our hospital, stating he had 
accidentally swallowed a safety pin. X-ray 
revealed an open safety pin. Because of con- 
tinued distress (probably not present), he was 
operated upon and an open safety pin was 
removed from the cecum. Attempts to close the 
pin within the lumen of the colon were unsuccess- 
ful because of its very strong spring action. This 
third case in about three weeks substantiated 
our impression that these acts were deliberate 
and that there would be other cases in the 
future. 

Case tv. W. T. B. Two days after the 
admission of Case 111, another soldier from the 
same stockade was admitted to the hospital, 
claiming that he had accidentally swallowed 
two needles while sewing. X-ray revealed two 
needles, one in the small intestine and one in 
the large intestine. The following day the 
x-ray study was repeated and only one needle 
remained, it now being in the rectum. The 
patient was immediately returned to the stock- 
ade without further incident. 

Case v. F. P. B. On the same day that 
Case 1v was admitted, another soldier prisoner 
entered the hospital claiming that he had acci- 
dentally swallowed a staple six months previ- 
ously. Unfortunately, his intelligence level was 
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Fic. 4. A ten-penny nail and portion of 
a safety razor blade in the transverse 
colon. No difficulty was experienced. 


so low that he had forgotten he had been in 
this same hospital one week before because of 
a backache and that anteroposterior and 
lateral films of the spine had been taken. These 
x-rays revealed no foreign body. X-rays taken 
on his second admission to the hospital revealed 
a rather large staple in the sigmoid. He was 
returned to the stockade without operation. 
Two days later an x-ray revealed no evidence 
of the staple. There was no doubt that he had 
prevaricated regarding the time when he 
swallowed the staple. 

Case vi. V. S. On the following day, an- 
other soldier was admitted from the stockade, 
claiming that on the previous day he had acci- 
dentally swallowed two safety pins. X-ray 
revealed one open safety pin near the hepatic 
flexure and a closed pin in the region of the 
descending colon. On the following day, x-ray 
study revealed that both pins had been ex- 
pelled from the colon. 

Case vi. L. A. R. The same day that Case 
vI was admitted, this soldier was brought to 
the hospital with the story that he had swal- 
lowed a safety pin two days previously. X-ray 
revealed a closed safety pin in the rectum and 
he was promptly returned to the stockade. 

Case vil. J. H. Several days later, another 
soldier was admitted from the stockade. X-ray 
revealed an open safety pin in the transverse 
colon and a closed safety pin in the sigmoid. 
The closed pin passed the next day but the 
open pin was somewhat slower in its journey 
through the sigmoid. Four days later it had 
been expelled without incident. 
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Fic. 5. A rather large staple 


dent. 


Case 1x. J. D. Several days later this pa- 
tient was admitted from the same disciplinary 
training center. He was x-rayed and a nail, a 
piece of twisted wire and portions of a razor 
blade were identified in the intestinal tract. 
Their progress was followed and five days later 
they were no longer seen on the x-ray films. He 
was told that: he would be discharged that 
evening. Then he proceeded to swallow four 
straight pins which he had concealed. He was 
discharged in spite of this act. Two days later 
he was returned to the hospital for x-ray 
study and the film revealed that he had added 
a closed safety pin to the collection. All of 
these were passed without further hospitaliza- 
tion or incident. 

Case x. N. J. The following day, another 
soldier was brought into the hospital stating 
that he had swallowed a number of pieces of 
glass. This was authenticated by several other 
prisoners. There was nothing to be seen on the 
x-ray film and he was returned to the disciplin- 
ary training center without incident. 

Case x1. F. G. This prisoner claimed that 
he had swallowed a nail five days previously. 
He was checked by x-ray and the films were 
negative for a foreign body. He regretted that 
he had swallowed it and feared reporting the 
matter but his greater fear of the consequences 
forced him finally to seek medical advice. 

Case xt. G. P. This prisoner soldier from 
the same disciplinary training center was 
x-rayed on the day he stated that he had 
swallowed a piece of barbed wire. The wire 
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Fic. 6. A coil of barbed wire which trav- 
ersed the intestinal tract. 


was visible on the film but the patient was 
returned to the stockade. Three days later he 
swallowed a staple and two pieces of wire. By 
this time we had initiated the plan of having 
fellow prisoners guilty of the same act search 
their own stools or the other prisoners’ stools 
for the foreign bodies. All of these foreign 
bodies were recovered from the stool in this 
case. Soon after this plan of stool searching was 
initiated, the epidemic came to an end. 


Foreign bodies reach the gastrointestinal 
tract as a result of accidental or intentional 
means. Those classified as intentional occur 
in individuals who are side show freaks, 
are in an abnormal mental state, have 
suicidal tendencies, or are escapees, pris- 
oners of various types desiring to escape 
punishment or work by creating a need 
for hospitalization and operation. In in- 
dividuals who have swallowed foreign 
bodies, whether children or adults, alarm 
is caused by the story or history rather 
than symptoms. In two of these twelve 
cases, operation seemed indicated and 
was successfully performed. However, after 
our six weeks’ experience with this group 
of individuals and review of the cases, 
we are inclined to believe that in one of 
these cases—the second case—we were 
misled by the patient’s shrewdness in 
establishing a picture which simulated 
early perforation. 
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The usual treatment for sharp-pointed 
bodies which have been swallowed and 
have passed into the stomach or intestines 
is watchful waiting with careful observa- 
tion and repeated fluoroscopic or x-ray 
examination. Only occasionally will opera- 
tion be indicated. Bowel penetration or 
perforation evidenced by abdominal ten- 
derness, muscle rigidity, changes in pulse, 
temperature and blood count would be 
an indication for abdominal exploration. 
If the sharp-pointed foreign body remains 
stationary for over twenty-four hours 
after leaving the stomach, very detailed 
observation of the patient is indicated. 
If it remains stationary beyond forty- 
eight hours, one should seriously consider 
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that the sharp point has engaged in the 
intestinal wall. Laparotomy should then 
be carried out and an attempt made to 


‘release the foreign body. There seems to 


be no need for special diet during the 
period of observation, although mineral 
oil in small amounts several times a 
day may seem indicated to prevent ob- 
stipation in the distal half of the colon. 
Surgery should not be instituted on the 
history alone but only: on appearance of 
threatening signs and symptoms of per- 
foration, or when there is more than a 
twenty-four to forty-eight hour delay 
in the passage of the object at any point 
along the gastrointestinal tract. 


Correction: In an article by Dr. Harris and Dr. Feigen published in our 
August, 1946 issue, the authors wish to draw attention to an error they 
made on page 278. The sentence directly under the illustration in the second 
column should have read: ‘‘ There is some question, however, as to whether 
every lymphocytoma which appears to be invasive and to show mitotic 
figures is clinically equally malignant.” 
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WHY HERNIAS RECUR. 


A Jason, M.D. 


Attending Surgeon, Adelphi Hospital; Director of Surgery, Brooklyn Home and Hospital for the Aged; Instructor 
in Anatomy, New York Medical College 


BROOKLYN, NEW YORK 


HE surgeon’s primary concern while 

operating for a hernia, in spite of any 

technical refinements, is whether there 
will be a recurrence. It is a dogmatic soul 
indeed who, after operating for a hernia, 
can reply in the negative. The surgeon who 
can devise technics which are proof against 
any or all varieties of recurrence is well 
nigh worthy of the Nobel Prize. There are 
causative factors which are largely beyond 
his control and sometimes beyond his 
virtuosity as a surgeon. 3 

In the latest literature the statistical 
average of primary recurrences varies from 
0 to 20 per cent. With the secondary variety 
the average is even higher. Indirect: in- 
guinal hernias which occur in early life are 
not as commonly recurrent as the direct 
variety or saddle bag (pantaloon) hernias 
which are frequent in the older age group in 
which we find poor muscular and aponeu- 
rotic tissues. 

An epigramatist once remarked that 
nothing is so constant as change. This is 
especially true of the pendulum of opinion 
regarding recurrences in hernial surgery— 
the incidence, causes, prophylactic and 
reparative measures. It is well known, for 
example, that there is wide divergence of 
view even among prominent surgeons re- 
garding the architectonics and myody- 
namics of the lower abdominal, inguinal 
and femoral areas. 

One of the problems which plagued an- 
cient anatomists and surgeons was Nature’s 
apparently faulty “‘architecture” at and 
including the abdominal or deep inguinal 
ring. In our own day many anatomists and 
surgeons are equally puzzled regarding 
the myodynamics of the deep inguinal ring 
and seek an answer to the questions: “Is 
the mechanism of the ring a shutter or a 


valve?” Thefe are renowned proponents of 
each view. Manifestly, the correct answer 
to the question has a bearing on the success 
or failure of a technic utilized in a specific 
operation for indirect inguinal hernia. 


THE OLD VIEW 


The abdominal muscles prevent undue 
bulging of the abdomen, but they do not 
hinder the escape of the abdominal con- 
tents in the form of a hernial protrusion. 
The transversalis fascia, as a rule, is strong 
enough to retain the viscera within the 
abdomen. In other words, the fascias and 
aponeuroses and not the musculature pre- 
vent hernia formation. 

The hiatus in the transversalis fascia lat- 
eral to the inferior epigastric vessels is 
covered by the internal oblique and trans- 
versus abdominalis muscle. Nevertheléss, 
this site is the point of exit of the common- 
est variety of inguinal hernia,—the indirect 
or oblique inguinal. 

On the assumption that this theory is 
correct, one may reason that to cure the 
hernia it is only necessary to close the hole 
in the transversalis fascia. However, in the 
majority of hernias this is impossible be- 
cause of the contiguity of the inferior 
epigastric vessels. Radical cure of this 
common form of inguinal hernia is, there- 
fore, anatomically impossible because of 
the futility of attempting to close the 
defect in the transversalis fascia. The sur- 
geon endeavors to overcome this impasse 
by improvising an obturator of fascial, 
aponeurotic and muscular structures. The 
interposition of an unyielding fibrotic mem- 
brane is an inadequate substitute for a live 
contracting myodynamic shutter. It is ad- 
vantageous instead to utilize the aponeu- 
rotic extensions of the conjoined tendon 
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The form of pelvis and 
inguinal canal in man 
(Keith's Human Enbryo- 
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logy and Morphology ) ympny 
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4 The corresponding forms in 

Pronograde Primates. 
(Keich's Human Embryology 
and liorphology ) 


B Symphysis 


Ligamentum reflexum 


Fic. 1. Man’s susceptibility to hernia, caused by the orthograde posture, is overcome 
by the visceral support and the obliquity of the inguinal canals. 


and in large, direct hernias, where the defi- 
ciency is extensive, a fascia lata transplant. 

The two important theories concerning 
the deep inguinal ring may be briefly re- 
viewed here, as follows: 

In 1923, Sir Arthur Keith, in his descrip- 
tion of the mechanics of the “inguinal 
shutter,” described the conjoined muscle 
as a “‘shutter” rather than a sphincter, 
with a mechanism similar to that which 
closes the eyelids. The inguinal ligament, 
the counterpart of the lower lid, remains 
stationary. Any weakness of this neuro- 
muscular function, reflex in character, pre- 
disposes to hernia. In man’s evolution the 
groin is weakened by the adaptations the 
pelvis had to undergo. In 1929, W. W. Mac- 
Gregor stated his agreement with this view. 


(Fig. 1.) 
THE MODERN VIEW 


Keith, as we have seen, viewed the deep 
inguinal ring as a fixed opening. The mod- 
ern view, however, maintained especially 
by W. J. Lytle of Sheffield (England), is 
that the ring is mobile—an active mecha- 
nism of closure which under stress moves 
upward and outward under cover of the 
internal oblique and transverse muscle. 

The deep inguinal ring, when viewed on 


the posterior wall of the inguinal canal, 
is consequently a pivot around which 
the transversalis fascia is arranged. The 
u-shaped ring, composed of fibrous strands 
(incomplete superiorly) is placed obliquely 
and sometimes almost vertically midway 
between the anterior superior spine and 
the symphysis pubis. It has a thick and 
therefore strong inner margin and an angle 
below lies subjacent to the edge of the 
transversus muscle to allow free passage 
of the spermatic cord. The fibrous strands 
surrounding the ring vary in length and 
their ends are firmly anchored as “‘slings”’ 
to the posterior aspect of the transversus 
muscle. The prominent margins of the 
ring extend backward at an angle below 
the spermatic cord. Ring mobility, Lytle 
maintains, Is easily demonstrated under a 
local anesthetic. If the edges are held under 
tension and the patient is requested to 
cough, the ring can be observed and felt 
to move upward and laterally bebind the 
internal oblique and transversus muscles. On 
release of tension, movement of the ring on 
coughing is slight or absent. (Figs. 2 and 


3.) 
It is, therefore, obvious, Lytle argues, 


that the stretch reflex (closure mechanism) 


is activated in protecting the inguinal 
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canal. The action consequently is that of 
a sliding valve and not of a sphincter or a 
shutter because it is arranged to avoid 
extreme pressure on the spermatic cord 
which both these mechanisms would tend to 
exert. It is also held that the amplitude 
of the medial pillar of the ring is greater 
than that of the outer. The first is fixed to 
the medial part of the transversus muscle 
and to its aponeurosis where the greatest 
range of muscular movement occurs while 
the outer pillar is anchored to the muscle 
fibers near their origin, where the muscle 
moves only slightly on contraction. The 
margins of the ring project and as the 
cord enters laterally and below the medial 
margin overlaps the opening and thus acts 
as a lid or valve protecting it against 
continuous but changing intra-abdominal 
pressure. 

Varieties of Recurrence. The varieties 
of recurrence are: (1) Direct hernia, which 
is the most frequent (Fig. 4); (2) indirect 
hernia (Fig. 5); (3) saddle-bag or pantaloon 
hernia (Fig. 6); (4) Spigelian hernia, 


along semilunar line (Fig. 7); and (5) 


bladder hernia. (Fig. 8.) 
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Fic. 2. The inguinal canal in male. 


ETIOLOGY OF HERNIA RECURRENCES 


The causes, anatomic, congenital and 
technical, that conduce to recurrences in 
hernia surgery may now be considered. 

Briefly stated, the main causes of recur- 
rences are inefficient surgical technics and 
incorrect after-treatments. The basis of all 
surgical measures should be high ligation of 
the sac in indirect inguinal hernia, and 
careful repair of the attenuated trans- 
versalis fascia in the direct variety. Not 
infrequently indirect and direct inguinal 
hernia are concurrent and one is repaired 
and the other overlooked. Such an omission 
is due to an incomplete knowledge of the 
anatomy and myodynamics of the lower 
abdominal wall. The result is a persistence 
of the original anatomic defect or defects, 
congenital or acquired. 


SURGICAL CAUSES 


Pre-surgical. The pre-surgical causes 
are: (1) Incorrect diagnosis; (2) poor plan- 
ning. This involves improper choice of 
operation as shown, for example, in the use 
of the Bassini operation or one of its 
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modifications, in infants, older children 
and young adults. (3) Unsuitable selection 
of patient. The patient should be carefully 
examined to determine the presence or 
absence of such conditions as excessive 
obesity, asthma, acute or chronic bron- 
chitis, myocarditis, active syphilis, hemo- 
philia and other blood diseases. There must 
be proper pre-surgical preparation, such as 
care of the heart, diminution of abdominal 
distention and measures leading to reduc- 
tion in weight. 

Surgical. (1) Anesthesia. The kind of 
anesthesia used is of importance in the 
prevention of recurrence. The patient must 
be completely relaxed during a hernial 
operation. This permits tensionless apposi- 
tion of tissues. Spinal anesthesia is there- 
fore the method of choice. (Huston reported 
only 0.8 per cent recurrences where this 
variety of anesthesia was used.) There are 
few post-surgical complications,—vomit- 
ing, distention, and undue body strain, 
for example, in the use of spinal anesthesia. 
(2) Wrong choice of operation, (3) im- 
properly placed incision, (4) incomplete 
asepsis, (5) poor hemostasis, and (6) other 
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technical errors. Prior to the ligation of the 
sac the surgeon should explore the nether 
surface of the inguinal floor. Hidden de- 
fects will thus be discovered as well as the 
laxity or strength of available tissues in 
the contemplated reconstruction of the 
wall. At the primary operation, weakness, 
dehiscence or absence of fascia transversalis 
may not have been noted as well as the 
presence of a large femoral ring or under- 
developed inguinal ligament. A correct 
interpretation and evaluation of the struc- 
tural defects present is therefore of trans- 
cendent importance, as well as a proper 
repair at the time of reconstruction. The 
utilization of fascia strips, or pedicle graft, 
where the fascia transversalis is not struc- 
turally weak or underdeveloped, is an 
imcorrect surgical procedure. Its routine use 
in various recurrent hernias is unjustified. 
(7) Failure to detect or correct “‘slid- 
ing”’ hernia,—to discover the direct com- 
ponent of the protrusion. This is especially 
true after the age of forty. Surgeons some- | 
times fail to carry the peritoneal dissection 
high enough to separate the direct sac from 
the bladder wall and undersurface of the 
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Fic. 7. Spigelian hernia. 


inguinal floor. (8) Failure to narrow the 
deep abdominal ring; (g) failure to repair 
defects in the inguinal triangle; (10) failure 
to transplant spermatic cord in older age 
group; (11) failure to remove spermatic 
cord in elderly patients. Removal of the 
spermatic cord, in conjunction with hernio- 
plasty, is definitely indicated in the large 
hernias of persons over sixty years of age; 
(12) division of nerves. This leads to the 
destruction and atrophy of the affected 
parts of the lower abdominal wall; (13) 
failure to use fascial transplant where mus- 
cles and aponeuroses are deficient. 

(14) Improper suture material. Most 
authorities condemn the use of catgut in 
herniorrhaphy. Longacre, for instance, 
wrote that with indirect hernia the “‘cat- 
gut” recurrence rate is 12.5 per cent and 
with silk 3.4 per cent and in direct hernia 
13.6 per cent as compated with 4.49 per 
cent. The use of absorbable or non-absorb- 
able material, in my experience, does not 
influence the final results in hernioplasty. 
There is, however, an increasing tendency 
to use non-absorbable suture material. 
Fascial sutures of the transplanted variety, 
e.g., autogenous material, yield somewhat 
better results in difficult hernias than plain 
catgut or silk. The utilization of the pedicle 
flap (such as fascia lata transplant with 
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Fic. 8. Bladder hernia. 


conservation of its nerve and blood supply) 
has a distinct advantage over fascial 
sutures. 

(15) Unwise use of drainage tube and its 
improper placement and prolonged reten- 
tion. In the presence of sepsis the proteo- 
lytic action of the pus digests adjacent 
tissues, converting it into granulation tissue 
and as a result the wound is liable to stretch 
or burst during an increase of intra-ab- 
dominal pressure from any cause. (16) 
Bilateral operations in people over forty- 
frve years of age in whom there is a large 
hernia or weakness of muscular and apo- 
neurotic structures. 


POST-SURGICAL CAUSES OF RECURRENCES 


Weight bearing should be postponed 
until the scar tissue, on which the union of 
the deep layers depends, has consolidated. 
This requires a minimum of seven days in 
bed. 

Immediately after the operation the pa- 
tient should be warned to avoid coughing as 
far as possible, not to strain at bowel move- 
ments and not to attempt to raise himself 
in bed. 

Omission of the warning ita strain 
or hard work for three months after the 
operation is another cause. This applies to 
active physical occupations, especially in 
persons over forty-five years of age. 

Patients past forty-five years of age with 
large hernias and poor muscles and aponeu- 
roses and with extreme weakness in the 
inguinal triangle should not be permitted 
to return to laborious work. The percent- 
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BASSINI 
METHOD 


CORD PLACED 
SUBJACENT 
TO EXTERNAL 
OBLIQUE. 


INADEQUACIES 


1 Strangulate internal 
oblique resulting in 
at ic scar tissue 
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protection against 
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Hernial 
“Int. oblique sac 
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oblique 


Conjoined 
tendon 


Apon. 
ext oblique 


‘Hesselbach’s 
triangle and 
transversalis 
fascia 


Ing. lig. 


Fic. g. Indirect inguinal hernia. Good musculo- 
aponeurotic structures; simple high sac ligation 
will effect a cure. 


age of recurrences in this group is too 
large. They should be assigned to lighter 
occupations. 


EVALUATION OF SURGICAL TECHNICS 


Another perennial polemic subject relat- 
ing to hernia recurrences concerns the 
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actually a basic factor in the recurrence of 
the hernias, especially in those of short 
duration, in which the deep ring is only 
slightly stretched. The musculature is 
unnecessarily injured, thus favoring a recur- 
rence. It will be recalled that all the modifi- 
cations of the Bassini operation utilize the 
suturing of the internal oblique and con- 
jomed tendon to the dense inguinal liga- 
ment. (Fig. 10.) 

Suture of the conjoined tendon to the 
inguinal ligament, one of the steps in a 
Bassini repair, is fallacious because there is 
often no weakness in the floor of the canal 
and muscle is not a perfect bastion, its 
function being largely that of motion. Fur- 
thermore, muscle anchorage results in 
atrophy from disuse and is weaker than 
before because of traumatic myofibrosis. 
Recurrences are thus induced by disordered 
myodynamics. It is known that; in the 
main, they do not occur through the poste- 
rior wall of the inguinal canal but through 
the abdominal inguinal ring. There is re- 
currence in the true meaning of the word. 
(The ring, unlike a parachute, functions 
best when closed). 


Fic. 12. A, B and ¢, steps in the Beach operation.*® 


adequacy or inadequacies of the various 
so-called standard operations for indirect 
inguinal hernia. In the younger age group, 
where there are, as a rule, good muscular, 
aponeurotic and fascial structures, a simple 
high sac ligation with excision of the re- 
dundant portion is all that is necessary for 
a complete cure. (Fig. 9.) 

It is widely urged by surgeons that in the 
Bassini operation and its various modifica- 
tions (Halsted, Ferguson, and others), cer- 
tain steps are not only unnecessary, but 


It is manifest, therefore, that the control 
of the inguinal area depends on the un- 
impeded action of its musculature and an 
operation which interferes with its normal 
mobility diminishes the strength of the 
lower abdominal wall and tends to induce, 
rather than prevent, recurrence. This is 
clearly shown by the cures in infants and ° 
children after mere ligation and excision of 
the hernial sac. The percentage of cures is 
better than the best results obtainable in 
adults. No buttressing is needed since the 
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wmdirect sac 


Fic. 13. Indirect inguinal hernia and hernia of bladder 
in inguinal triangle. 


local myodynamics remain undisturbed and 
the muscular and aponeurotic structures 
have not been overstretched. 

Anson and McVay found that the basic 
errors in the Bassini technics are due to a 
not uncommon misunderstanding of the 
surgical anatomy of the inguinal area. They 
maintained that the inguinal ligament is 
not the site of the insertion of the internal 
oblique and transversus muscles and is not 
anchored securely enough to withstand the 
pull of the abdominal muscles. 

In patients operated on for recurrent 
inguinal hernia the ligament is displaced 
upward completely exposing the lower in- 
guinal region. In some instances there is no 
vestige of the original ligament. Anson and 
McVay advocated utilization of the con- 
veniently located superior pubic ligament, 
a dense fibrous structure on the antero- 
superior aspect of the pubic ramus. 

In view of the aforesaid it is suggested 
that owing to the proved fatuity of the 
Bassini operation and some of its modifica- 
tions it should be considered antiquated. 
For indirect inguinal hernia, in well devel- 
oped persons, in whom the deep ring is not 
greatly enlarged, simple hernioplasty or 
herniorrhaphy with repair of the trans- 
versalis fascia deep to the muscles at the 
ring is deemed adequate. For large hernias, 
direct or indirect, primary or secondary, a 
modification of the Wyllys Andrew opera- 
tion is most effective. 
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Bladder 
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Fic. 14. Bladder protrusion in a direct inguinal hernia. 


The method used by the author is clearly 
demonstrated in Figure 11. It will be seen 
that the cord is placed superficially, subja- 
cent to the deep layer (Scarpa’s) of the 
superficial fascia. The repair does not com- 
promise the activity of the abdominal 
muscles. 

Some reparative or restorative technic 
is necessary, one which, as already empha- 
sized, interferes least with the musculature. 
The inferior margin of the transversus ab- 
dominis aponeurosis and attached trans- 
versalis fascia are sutured to the inguinal 
ligament from the pubic tubercle to the 
femoral vein by a series of interrupted silk 
or catgut sutures. 

When an oblique inguinal hernia in- 
creases in size the deep ring and especially 
its lateral margin gradually stretches, 
weakening and lessening its mobility. Mere 
removal of the sac is inadequate because a 
dilated ring leaves a weak spot, and unless 
the ring is narrowed to normal size the 
sliding valve mechanism does not function 
adequately. A dilated ring may be the 
result of, and probably also a causal factor 
in, indirect inguinal hernia. 

In order to circumvent the basic error in 
the Bassini and other operations in the 
repair of indirect inguinal hernia, W. W. 
Beach urges that his technic will avoid 
recurrences, one in which “all repair of 
the posterior wall of the inguinal canal is 
completely avoided and the canal itself 
suppressed.” 

In this operation a flap from the apo- 
neurosis of the external oblique is utilized 


to replace the inguinal canal by an “in- 
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Fic. 15. Large direct right inguinal hernia. 
No evidence of an indirect hernia. The 
bladder constituted the entire hernia. 


External 
Oblique 


guinal exit lateral to and above the center 
of the abdominal inguinal ring.’’ He main- 
tains that not only is the subcutaneous ring 
obliterated, but a gravitation obstacle is 
put in the way of a recurrence. (Fig. 12, 
A, B, and C.) 

Fundamentally, the Beach procedure in 
uniting like tissue in a more complicated 
manner does not accomplish any more than 
a modified Wyllys Andrew operation. — 
Another operation designed to obviate 
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16. Saddle-bag hernia, showing two sacs; the 
smaller one is the bladder. 


Fic. 17. Reducing redundancy in bladder wall. Former method of repairing 
bladder hernia. 


recurrences is that advocated by Mair, in 
which whole skin implants are inlaid, under 
extreme tension to protect the posterior 
wall of the inguinal canal and to narrow the 
deep inguinal ring. He believes this technic 
is superior to those utilizing fascial grafts. 
The transplantation of a cutis graft inlay 
is highly valued by the proponent of the 
technic. However, dissimilar tissues are 
united and an inert protective membrane is 
utilized as a graft in which tissue of tensile 
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Fic. 18. 


for closure; new method. 


Inguinal lig. 


Transversalis 
fascia 


Fic. 20. Closing bladder with Connell suture after 


excision of herniated part. 


strength is required. The value of the 
technic, it seems to me, is still open to 
proof. 

One of the most difficult varieties of 
hernia to repair is that in which the minor 
or major part of the content is the pro- 
truded bladder wall. It is either a com- 
plication or an integral part of an inguinal 
hernia. Statistical studies reveal an inci- 
dence of 1 to 3 per cent, but in my experi- 
ence it is at least 15 per cent in persons 
over fifty years of age with inguinal hernias 
of moderate size. 

In so-called recurrences after operations 
for inguinal hernia one must, therefore, 
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Fic. 19. Another case after resection of bladder 
protrusion; new method. 


Lembert sutures. 


anticipate a return of an imperfectly re- 
paired bladder protrusion. Failure on the 
part of the surgeon to analyze the anatomic 
basis of the swelling and having recognized 
it, timidity in opening the bladder and 
dealing adequately with it, are the funda- 
mental causes of recurrences. 

There are three varieties of primary in- 
guinal bladder hernia (Figs. 13, 14, 15 and 
16): (1) As part of a direct inguinal hernia 
through the inguinal triangle, without 
evidence of an indirect inguinal, sac. The 
base is sessile and covered by an attenuated 
transversalis fascia. (2) As a complication 
of an indirect inguinal] hernia in which there 
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is no direct connection between the bladder 

protrusion and the indirect inguinal com- 
ponents. (3) As the medial part of a saddle- 
bag or pantaloon hernia in which-the lateral 
bladder wall protrusion is part of the medial 
wall of an indirect hernial sac. Here again, 
the transversalis fascia is attenuated to an 
extreme degree. Occasionally the intra- 
peritoneal portion of the bladder lies 
directly within the hernial sac. 

During the surgical repair of this form of 
hernia it is well to be circumspect regard- 
ing: (1) An undue collection of adipose 
tissue contiguous and medial to the sac; 
(2) isolation of the sac; (3) dimensions of 
hernia; and (4) location (urmary bladder 
hernias ordinarily are found closer to the 
medial line than other varieties). 

In the past it has been customary with 
most surgeons to repair the hernia in the 
accepted manner and to cover the bladder 
protrusion by reinforcing it with the over- 
lymg muscular and aponeurotic structures 
(Wyllys Andrew, Halsted or Bloodgood, 
technics). (Fig. 17.) 

I usually eliminated the bladder redun- 
dancy by either a double purse-string in- 
version or by a double layer of interrupted 
Lembert sutures, and then followed the 
ordinary technic for a direct or indirect 
inguinal hernia. (Figs. 18 to 22.) However, 
there have been too many recurrences of 
bladder protrusion in all of the three varie- 
ties previously mentioned. I have, there- 
fore, devised the following procedure which 
appears to be of high efficacy: 

The repair of the bladder hernia is the 
same in the three varieties. In the second 
one, the small, indirect.hernial sac must be 

-removed first, prior to the repair of the 
bladder protrusion. In this sequence there 
is no danger of contamination because the 
bladder has not only been completely 
emptied by catherization at least twenty- 
four hours before the surgical intervention, 
but irrigated several times with a weak 
antiseptic solution. The catheter is not 
removed until seventy-two hours after the 
operation. In the third variety, traction is 
made on the indirect component of the sac 
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Approximated edges 


of transversalis fascia Fenberd 


Fic. 22. Approximation of edges of transversalis fascia 
with interrupted sutures. 


(as in the repair of all saddle-bag hernias). 
The bladder protrusion is partly displaced 
medially; the indirect hernial sac is opened 
so as to visualize the extent of encroach- 
ment on its wall and to avoid puncturing 
the bladder in the transfixion of the indirect 
hernial sac. The following technic is then 
used for the repair of the vesical hernia: 
The base of the diverticular protrusion is 
caught by several Allis clamps and the 
redundant part exsected. After thorough | 
hemostasis, the edges of the stoma are 
inverted by means of a Connell stitch, 
which is reinforced with interrupted Lem- 
bert sutures, utilizing No. 0 chromic catgut 
on an atraumatic needle. The margins of 
the transversalis fascia are then approxi- 
mated and sutured with interrupted strands 
of No. 0 chromic catgut. The hernial repair 
is then continued with the utilization of one 
of the technics commonly found acceptable 
in the repair of direct inguinal hernia. 
Digital exploration of the bladder cavity 
may be carried out and closure is then 
accomplished after a change of gloves. 
There have been no recurrences in my 
series of thirty-seven patients. There was 
one wound infection and no urinary extra- 
vasation in the surgical area. 
Seelig and Chouke, after an investigation 
of the moot question of union of muscle 


: 
‘ 
{ 
4 
: 
= 
: 
# 
£ 
2 
+3 
vate 
: 
= 
3 
— 


560 American Journal of Surgery 


and fascia concluded that ‘‘normal muscle 
will not unite firmly with fascia and liga- 
ment. It is, therefore, a useless procedure 
to suture the abdominal muscles to the 


- inguinal ligament in the hope of buttressing 


a weak or ruptured abdominal wall.”” When 
two living fascial planes are approximated 
there is complete and enduring union. 

With extreme relaxation of the inguinal 
triangle consequent on the absence or inade- 
quacy of the transversalis fascia, whether it 
be due to weakness, with loss of physiologic 
and anatomic functions of the abdominal 
wall as a bulwark, the utilization of pedicle 
flap fascia lata transplants has unparal- 
leled values. It is a truism that all ameliora- 
tive efforts, medical or surgical, should be 
strictly individualized. The procedure has 
been adequately described as indicated in 
the references. (Figs. 23 and 24.) 

The transplantation operation is justi- 
fied on the following theoretic and practical 
grounds: (1) It is an attempt to produce 
better results by serving as a reenforcement 
for the inguinal triangle. (2) The inguinal 
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24. Appearance of fascia lata graft in recipient 
area. 


ligament and tendo conjunctus are not 


drawn together, thereby distorting their 
relationships. Their function capacity is 
preserved, truly a conservation of natural 
resources of the part. (3) The iliotibial band 
is the only accessible and mobilizable 
fascial musculature available. With an 
intact. nerve and vascular supply, its 
elasticity, contractility and extensibility 
are retained. The myodynamics of the area 
remain undisturbed. 

It is manifest, therefore, that the use of 
living fascia in the repair of certain varieties 
of large and complicated hernias is of 
transcendent value as compared to all other 
forms of suture material. The probability 
of recurrence is then diminished. 


PREVENTION OF RECURRENCES 


In order to prevent recurrences it is 
necessary to adhere to certain basic surgical 
principles; (1) Elimination of causes as far 
as possible; (2) reestablishment of natural 
physiologic and mechanical forces; (3) 
avoidance of technical errors, especially of 
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Varieties Sac Transver salis Secondary Repair Closure 
Fascia Protrusion 
1st Degree..... Indirect Normal None Sac ligation Normal 
2nd Degree... .| Indirect Weak None Sac ligation, plication | Modified Wyllys 
of fascia Andrew 
3rd Degree... .| Saddle-bag or | Weak Yes Conversion into indi-| Modified Wyllys 
pantaloon rect sac or ligation of | Andrew, with or 
both sacs separately. | without fascia lata 
Plication of fascia transplant 
4th Degree... .| Saddle-bag or | Weak Bladder diverticu- | Ligation of indirect} Modified Wyllys 
pantaloon lation sac. Bladder diverti- | Andrew. Bladder di- 
culectomy. Plication | verticulectomy with 
of fascia or without fascia lata 
transplant 


suture tension; and (4) selection of the 
proper surgical procedure. 


CONCLUSIONS 


. Until comparatively recent years 
sais concepts held sway concerning 
the etiology and physiological anatomy of 
hernia. Based on these concepts, surgical 
procedures were carried out which in our 
day seem to transcend the limits of human 
credulity, but which received the sanction 
of surgical custom. 

2, With a profounder knowledge of the 
anatomy and physiology of hernia, investi- 
gators have attempted not only to classify 
the varieties of hernia, but also to devise a 
special procedure for each. 

3. Recurrences, nevertheless, occur 
though less frequently. 

4. A classification of recurrences is here- 
with presented in an attempt to clarify not 
only the causes of failure but also to form a 
basis for the choice of special operations. 

5. A further study of the recurrences 
which is now being made reveals a progres- 
sive diminution in the incidence of failures. 


. Beacu, M. V. Inguinal hernia. Brit. 


. SKINNER, H, L., and Duncan, 


. EGGENBERGER, 


. Loncacre, ALFRED B. Surg., Gynec. er Obst., 


Note: In those beyond sixty years of age, either removal of cord or “vasectomy in addition. 
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VASCULAR TRAUMA 


Lazarus, M.D. 
NEW YORK, NEW YORK 


ECAUSE of the dramatic impact of 
massive hemorrhage, man’s atten- 
tion in all wars has been directed 

to the diagnosis and treatment of vascular 
trauma. In no preceding war, however, 
have the opportunities for study, observa- 
tion, diagnosis and treatment been more 
feasible and extensive than in this past 
great battle of World War u. 

This has been due to two basic facts: (1) 
greatly improved methods of combating 
shock, hemorrhage, and infection so that 
the wounded soldier lived to be treated 
definitively for his lesion in a hospital, and 
(2) the multiplicity of wounds in a single 
individual arising from the greatly im- 
proved missiles and death dealing impli- 
ments that have been devised. We have 
observed numerous cases in which an indi- 
vidual soldier has had twenty to thirty 
varying sized perforating, penetrating and 
lacerating wounds, each of which is a po- 
tential source of vascular trauma. Elkins 
has noted as high as a hundred separate 
wounds in some of the men observed by 
him at the Vascular Trauma Center. 

It is the aim of this paper to describe and 
give the general rules of treatment for the 
various types of arterial lesions which were 
observed in a General Hospital functioning 
for eighteen months close behind the com- 
bat zone. I am cognizant that this paper is 
presenting no new evidences, or disease or 
revolutionary methods of therapy. That 
has not been the object. It is the desire only 
to present in one paper a summation of the 
known and approved principles of diagnosis 
and treatment of vascular trauma. 

It is believed that many patients passed 
through our hands in whom a diagnosis of 
vascular trauma was not made because, 
first, we received the patients shortly (two 
to five days) after the injury, and second, 
we rapidly disposed of them by evacuation 
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to the rear in seven to fourteen days after 
trauma. In this comparatively short period 
many lesions did not have sufficient time 
to manifest themselves either by clinical 
signs or symptoms, as frequently evidences 
of vascular mjury are not encountered for 
several months following the initial trauma. 


THE TOURNIQUET 


The primary concern in the treatment 

- of vascular injuries is the arrest of hemor- 
rhage and the preservation of life. This 
control of major bleeding is often accom- 
plished with the application of a tourniquet 
which, however, if one is to avoid further 
damage to the extremity, must be used 
intelligently and with understanding. The 
origin of the tourniquet has been lost in 
antiquity but the catastrophes that accrue 
from its improper use are still prevalent. 
To borrow and paraphrase a saying the 
tourniquet is used “‘too often, too tight and 
too long.” It is agreed by all investigators 
that the ideal tourniquet is a pneumatic 
cuff allowing easy and ready control of 
pressure without disturbing the patient. 
However, on the field in war, or in an 
emergency in civilian life, where this type of 
apparatus is not handy, an Esmarch 
bandage or even rubber tubing placed over 
a cloth will suffice. The tourniquet should 
be applied as close to the wound as possible. 
A tourniquet applied below the elbow or 
knee is of no value as the interosseous 
arteries cannot be compressed by this 
means, and with occlusion of the vein and 
no slowing of arterial flow the end result 
will only be increased hemorrhage. Holman 
has suggested that any limb which has a 
tourniquet applied should be encased in 
chipped ice. By this procedure, the length 
of time the tourniquet applied can be left 
in place is increased to five to six hours, 
bacterial growth is inhibited, shock re- 
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duced and comfort increased. Allen has 
even suggested that by the time the pa- 


tient arrives at the Evacuation Hospital 


the débridement of the wound could be 
done without further anesthesia, the ice 
having sufficiently chilled the tissues to 
allow operative procedures to be instituted. 

The complications that follow misuse of 
the tourniquet are often disastrous and 
often more permanently disabling than 
would have been the loss of blood for 
which it was applied. Paralysis of the 
peripheral nerves is not uncommon, and 
though this is usually temporary and sub- 
sides in five to nine months, it may be 
permanent. Spiegel and Levin report three 
such cases in which operative intervention 
showed necrosis, neuromas, adhesions and 
intraneural scarring of the involved nerves. 
We observed a case of a British flier who 
had complete loss of motor and sensory 
nerve impulses 2 inches below the knee. 
No lesion could be found which would 
explain this complete nerve blockage, but 


on questioning we learned that a tourni- . 


quet had been applied tightly for a long 
period of time to arrest a slight amount of 
bleeding. 

It is believed that most bleeding, even 
profuse hemorrhage from a major vessel, 
can be satisfactorily controlled by eleva- 
' tion of the extremity and the application 
of steady, firm pressure by the use of an 
elastic bandage, wrapped over several 
thicknesses of gauze, or still more satis- 
factorily by manual pressure. This latter 
method was well illustrated in a patient 
with a compound comminuted fracture of 
the femur (upper one-fourth) who two 
weeks after injury suddenly developed 
severe secondary hemorrhage. The patient 
was in a spica and a tourniquet could not 
be applied. Bleeding was controlled by the 
application of firm, constant, manual 
pressure over the bleeding site. If tech- 
nically possible, the ideal method of 
controlling bleeding is, of course, the 
application of hemostatic clamps directly 
to the offending vessel. 

The point to be stressed is that prolonged 
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application of a tight constricting band to 
control bleeding is not necessary. Do not 
let this be a case in which the cure is worse 
than the disease. 


ARTERIAL SPASM 


This syndrome first described by Leriche 
is not dependent on actual trauma to the 
vessel itself for its production. A missile 
passing close to the artery and traumatiz- 
ing the surrounding tissue would be suffi- 
cient cause to institute spasm of the wall. 
This condition is produced by reflex vaso- 
constrictor impulses of the sympathetic 
nerves, and may in extent be local, seg- 
mental, involve the entire length of the 
vessel or even cause spasm of all the col- 
lateral branches of the limb. It is most 
frequently transitory, but may persist for a 
sufficient length of time to cause the ex- 
tremity to become cold, pulseless and 
paralyzed, and in the extreme case may 
even terminate in fibrosis, atrophy, throm- 
bosis of the vessels and ischemic gangrene 
of the limb, necessitating amputation. 

Whether actual blood vessel trauma has 
or has not been sustained can be deter- 
mined only by careful observation at the 
site of the injury for evidence of vascular 
damage, by visualization of the path of the 
missile (whether or not it embraces a major 
vessel), and occasionally by the use of the 
oscillometer which would give information 
as to whether the collateral vessels have 
been shut down. Pathological examination, 
both gross and microscopic, of a vessel in 
spasm will show no abnormalities of 
structure. 

Treatment of vasospasm resolves itself, 
in order of application, into: (1) débride- 
ment of all traumatized tissue and re- 
moval of the foreign body, (2) repeated 
paravertebral sympathetic blocks using 
novocain preparation, (3) periarterial sym- 
pathectomy and finally, (4) sympathec- 
tomy. All of these procedures are aimed 
at the removal of the sympathetic impulses 
which have occluded the lumen of the 
vessel. The use of the external heat. above 
88 to 96°F. to increase the vascular flow is 
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definitely contraindicated as this merely 
increases tissue metabolism and thereby 
increases the speed with which tissue 
necrosis and gangrene will appear. 


LOCALIZED CONTUSION 


It is not necessary that severence, partial 
or complete, result from trauma to the 
vessel wall. If the velocity of the missile be 
spent so that the wall is not penetrated 
but merely struck, or takes such a course 
that it merely bruises the wall and does not 
sever it, a contusion of the vessel wall is 
said to result. Often the missile is large and 
flat, and in its course merely slaps against 
the wall of the vessel without penetrating 
It. 

In these cases of contusion damage to the 
intimal layer of the vessel is much more 
marked than is damage to the adventitia, 
and microscopic examination of the vessel 
will show marked fraying and tearing of 
the former layer. There is no definite 
treatment to be instituted on the vessel 
itself, but the usual careful débridement 
at the site of injury must be undertaken. 
However, if vasospasm results the outline 
given above should be followed to combat 
this complication. 

The chief concern here is not in the 
lesion itself but with the complications 
that may result. Spasm has already been 
discussed and the others can be determined 
only by close observation of the patient, 
his general condition, as well as the progress 


of the local lesion. The resultant complica- | 


tions are: (1) local obliteration of the vessel, 
(2) blow-out or secondary hemorrhage, (3) 
traumatic aneurysm, and (4) embolism. 


LACERATING WOUNDS 


These are the direct wounds to the vessel 
wall, and are caused not only by thesharp 
missiles which impart a clean tear to the 
wall, but also by jagged objects which cause 
gaping lacerations and which occasionally 
tear out segments of the wall. For con- 
venience these lacerations may be classified 
as: (1) complete or incomplete, (2) trans- 
verse or longitudinal. It has been shown in 
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experimental animals that an incomplete 
tangential laceration of a vessel wall will 


_result in more profuse hemorrhage, (bleed- 


ing often continuing until the death of the 
animal) than does a complete severance of 
the: vessel. In the latter case the elastic 
fibers cause a retraction of the severed ends 
into the surrounding fibrous tissue and a 
folding in of the intima and this, in asso- 
ciation with the resultant vasospasm, often 
causes spontaneous cessation of the bleed- 
ing. The emergency treatment consists 
of the arrest of bleeding, either by pressure, 
tourniquet or by clamping and/or ligating 
the bleeding vessel. This is all that should 
be done at the site of the injury. Definite 
treatment is to be deferred until the pa- 
tient reaches a hospital. 

Treatment consists of débridement of the 
entire wound first, and then the paying of 
especial attention to the blood vessel itself. 
If the lesion is applicable to repair, sutur- 
ing of the laceration may be undertaken 
using atraumatic needles carrying fine silk 
and including only the adventitia and 
media in the bite. The suture line should be 
re-enforced by a strip of muscle or fascia for 
added support. If there is a defect which 
cannot be bridged by the arterial wall 
itself, this may be overcome by flexion of 
the neighboring joint or a piece of vein 
wall may be sutured over the defect and 
used as a bridge gap. Recent work has 
been done with the use of cellophane and 
vitallium as a substitute for the wall. It is 
believed by most investigators that if 
excision of the vessel can be safely done 
without danger of gangrene of distal tissue 
(as radial or ulnar arteries, anterior or 
posterior tibial arteries) that this proce- 
dure is to be preferred to repair by suturing 
or end-to-end anastomosis. It has been 
observed in many cases that suturing is 
followed by thrombosis, arterial spasm and 
later by aneurysm of the wall of the re- 
paired vessel. Regardless of the surgical 
procedure attempted full use should be 
made of all the adjuvants which the 
surgeon can obtain: blood, plasma, sulfona- 
mides, penicillin, heparin, pre- and post- 
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operatively to prevent thrombosis. Also, 
postoperatively, optimum position and 
splintering for not too long a period should 
be instituted. At the end of two to three 
weeks immobilization should be discon- 
tinued and physiotherapy begun. 

If it is decided that repair is not feasible 
and ligation of the artery must be done, 
this should never be “ligation in continuity” 
but ligation above and below the site of 
injury and removal of the complete seg- 
ment of the artery. By this latter procedure 
the vessel walls are allowed to retract and 
become thicker, so that danger of slippmg 
of the ligature and/or erosion of the vessel 
wall, due to the arterial pressure with 
secondary hemorrhage, is diminished, and 
additionally ligation and excision causes 
a complete interruption of the periarterial 
sympathetic nerves so that reflex vaso- 
spasm distal to the injury site will not 
occur. 


TRAUMATIC ANEURYSM (PULSATING 
HEMATOMA ) 


When laceration of the arterial wall 
occurs, or when a contused wall “blows 
out,” and the sinus to the exterior is a small 
or blocked, bleeding occurs into the peri- 
vascular tissue. The amount of hemorrhage 
that results is dependent on the site of 
extravasation. Where there is loose areolar 
tissue the hematoma will be extensive, and 
where firm fascial layers intervene it will be 
more confined and limited. Bleeding con- 
tinues into the surrounding tissue until 
the pressure in the hematoma is equal to 
that of the arterial blood pressure at which 
time bleeding will cease. Clotting of the 
surface blood then occurs, which finally 
forms a firm organized fibrotic surface 
eventually becoming lined with a layer of 
endothelium, forming a sac resembling an 
aneurysmal dilatation in which a continu- 
ous flow of blood occurs. Beck and various 
other observers have stressed the fact 
that fibrosis and organization occur only 
at the periphery of the hematoma, the 
central portion remaining fluid. 

The chief symptom is pain, of a variable 


Lazarus—Vascular Trauma 


American Journal of Surgery 565 
degree, often burning in nature, and not 
uncommonly transmitted down the ex- 
tremity along the course of an involved 
nerve. Pressure of the pulsating hematoma 
on the surrounding nerves may also produce 
paresthesia, anesthesia and even in the 
extreme, paralysis. 

The chief signs are those of a brawny 
mass of variable size appearing at the 
site of a penetrating or perforating wound. 
This may, but more often does not, pulsate. 
A thrill, evidenced during the systolic 
phase may be felt, but the diagnostic 
sign is obtained by auscultation when a 
bruit, occurring during the systolic phase, 
is audible. This bruit is definite, loud, and 
may be transmitted distally and proximally 
along the course of the involved vessel. 

It is important to differentiate this mass 
from a post-traumatic abscess, since a 
casual incision may end in a disastrous 
result. Auscultation, and if doubt still 
exists, aspiration of the tumefaction will 
definitely determine with what we are 
dealing. Differential diagnosis of a pulsat- 
ing hematoma as distinguished from an 
arteriovenous aneurysm also is necessary, 
as both the local and systemic effects of the 
latter differ from those of the former, and 
the treatment is different. It is my opinion 
that auscultation is the most reliable early 
differential point. If the bruit is continuous 
throughout the entire cardiac cycle, it is 
evidence of an arteriovenous aneurysm; if 
it is present only during systole, it is a 
pulsatmg aneurysm. There are, however, 
other differential points which will be 
described in the discussion of arterio- 
venuous aneurysm. 

The prime concern of the surgeon is 
whether conservative or radical therapy 
should be undertaken. The dangers of 
secondary hemorrhage, due either to ero- 
sion or infection, are ever present, and 
many a restless night is spent in anticipa- 
tion of just such an occurrence. It would be 
advisable to act conservatively if the mass 
were not extensive and extravasation did 
not cause much discomfort. However, we 
have had several cases of injury to the 
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oplitpeal and femoral arteries in which 
repeated episodes of bleeding did occur 
and in which the patient complained of 
severe pain in the involved extremity. It is 
in these cases that prompt surgical inter- 
vention is definitely indicated. 

It is necessary to have the patient in 
optimum condition preoperatively and this 
Is attained by the use of adequate amounts 
of blood, intravenous fluids, sulfa drugs 
and penicillin. Complete blood counts and 
hematocrit readings should be frequently 
done so that a close check may be main- 
tained on the blood status. The patient 
should have been typed, and cross-matched 
blood kept on hand at all times. The pri- 
mary surgical procedure should be isolation 
of the involved vessel proximal to the 
point of injury and the throwing of a tape 
around it. This will serve as an efficient 
hemostatic agent if profuse bleeding should 
occur from the vessel during the operative 
procedure, and will be a constant source of 
comfort to the operator. A similar proce- 
dure distal to the site of injury should next 
be undertaken, and then the exploration 
of the lesion at the site of injury can be 
performed safely. It will be found that a 
large amount of clot will have to be evacu- 
ated before the arterial lesion can be 
visualized. In all cases that were explored 
it was necessary to doubly ligate and 
extirpate the damaged segments of artery 
since the lesion was always extensive and 
repair not feasible. The question of whether 
simultaneous ligation and removal of a 
segment of the companion vein should be 
performed is still a moot one, but we have 
believed that this is not necessary. As dis- 
cussed in Nash’s Surgical Physiology, 
exponents of both sides quote facts that 
show there is no marked advantage in 
either ligating or not ligating. Studies have 
failed to prove that by not ligating the 
large companion vein, stasis, with a fall in 
blood pressure on the venous side of the 
system, due to reduction of resistance, will 
occur and anoxia of the tissues result. 

The incidence of gangrene of an extrem- 
ity after removal of a portion of a major 
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artery is dependent primarily on the state 
of the collateral circulation, and this in 
turn is dependent on the amount of tissue 
destruction which has resulted from the 
injury. The incidence of gangrene after 
injury and subsequent ligation of a vessel, 
and in merely ligating the same vessel with- 
out preceding trauma reveals a greater 
frequency in the former. The following are 
the figures quoted by Hamilton Bailey: 


Injury and Ligation | Ligation 

Artery Per Cent Per Cent 
a9 1.4 
20.2 17.2 
Popiiteal. 34.7 26.6 


Following the interruption of the blood 
supply, attempts at improvement of col- 
lateral circulation should be made. These 
procedures include repeated paravertebral 
blocks with novocain, the use of vaso- 
dilators as papaverin hydrochloride paren- 
terally and alcohol per os and the use of 
external heat, but this latter must be 
rigidly controlled so as not to exceed 


98.4°F. 
ARTERIOVENOUS ANEURYSM 


This interesting vascular phenomenon 
was first described in 1757 by John Hunter 
and was recognized by him for the exact 
condition that it is now known to us. 

When the course of the missile is such 
that simultaneous laceration of an artery 
and vein in juxtaposition occur, the result 
is an arteriovenous aneurysm. A variable 
amount of blood is spilled into the sur- 
rounding tissues and the resultant hema- 
toma may dissect along fascial planes as 
well as into soft tissue, but most of the 
higher pressured arterial blood is forced out 
of the rent in the artery and into the close 
lying vein to be returned to the pulmonary 
or portal circulation without ever having 
passed through the arteriolar and capillary 
bed. 

Because of this shunt and resultant 
decreased vascular supply to the extremity 
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distal to the site of injury, local trophic and 
nutritional changes occur and concomit- 
antly a greater strain is thrown on the 
heart which is forced to increase its cardiac 
output since: (1) the pressure head at the 
site of injury is lowered, and (2) the amount 
of blood returning to the heart is increased. 
This is reflected at first by tachycardia, 
and then by an increase in pulse pressure, 
cardiac dilatation, hypertrophy, and finally 
by cardiac decompensation. In addition to 
these general symptoms are the: local 
symptoms of trauma and pain, of a burn- 
ing nature, referred down the side of the 
extremity or along the course of the nerve 
trunks. In our experience this pain has 
frequently been severe and continuous 
necessitating narcotics for sedation. 

The signs too are both general and local, 
the general ones being those of cardiac 
hypertrophy and finally decompensation. 
The local signs, which are the most impor- 
tant diagnostically and the first to appear, 
are a bruit and thrill over the site of injury 
continuous throughout the entire cardiac 
cycle. In 1890, an American surgeon, Bran- 
ham, described a sign consisting of brady- 
cardia produced by manual pressure over or 
proximal to the tumor. This is of definite 
aid in arriving at a diagnosis, and, in 
conjunction with the continuous bruit, is 
pathognomonic of arteriovenous aneurysm. 

Therapy is radical surgery; but unless 
there is secondary hemorrhage or a rapidly 
enlarging mass, this is to be delayed for 
several months until proper collateral cir- 
culation can be developed by the body. 
When surgery is finally performed it is to be 
done in a bloodless field and a quadruple 
ligation with removal of the sac is the only 
procedure to’be contemplated. Any other 
less radical procedure will be found to be 
worthless and attempts at repair of the 
arterial defect by the technic of Matas are 
so different due to the great numbers of 
vessels which have been developed that it 
is almost excluded by the technical diffi- 
culties. The postoperative results as re- 
ported by Elkin at the Army Vascular 
Center have been excellent. 
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SECONDARY HEMORRHAGE 


No discussion of this topic could be 
concluded without a brief description of 
secondary hemorrhage. In our series of 
cases this was the most frequent vascular 
accident, and when it occurs is an im- 
mediate emergency and demands prompt 
treatment as bleeding may be so severe 
that exsanguination soon occurs. The 
etiology is varied, and the time interval 
between injury or operative procedure 
and secondary hemorrhage may vary from 
a few days to several weeks. The more 
common etiological factors are (1) slipping 
of a ligature, (2) erosion due to mfection, 
foreign body, and bone spicule, (3) bleed- 
ing from traumatic aneurysm or arterio- 
venous aneurysm, and (4) contusion of 
arterial wall with subsequent blow out. 

Bleeding may occur only once and be 
slight or it may be profuse, frequent and 
severe. The immediate treatment consists 
of: (1) constant firm pressure over the 
bleeding site applied manually or with an 
elastic bandage or by the application of a 
tourniquet proximal to the site of bleed- 
ing, and (2) measures taken to combat 
shock and collapse if the bleeding is severe. 
In these latter cases the use of type “O” 
blood without previous cross-matching is 
definitely indicated, and it has been our 
experience on occasions that with very 
severe bleeding when the red blood cell 
count falls below goo,o00 that typing of 
the patient’s blood becomes impossible. 

If bleeding is recurrent, surgical inter- 
vention with ligation of the offending artery 
is imperative. The technic as previously 
described is to be carried out. 


SUMMARY 


. The more common vascular injuries 
are described and discussed as to etiology, 
diagnosis and therapeutic procedures. 

2. A note of caution as regards the use 
of the tourniquet is struck, and comment 
is made as to the advisability of encasing 
the limb in ice to decrease dangers of 
misuse, and concurrently facilitate the 
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TRAUMATIC HEMOTHORAX 


Henry A. BropkIN, M.D. 
NEWARK, NEW JERSEY 


RIOR to the war, opinion regarding 

the treatment of traumatic hemo- 

thorax, was divided among those 
who believed in the active treatment of 
aspiration with or without air replacement, 
and the conservative treatment. The form- 
er believed that the blood was a foreign 
substance which interfered with the cardio- 
respiratory function and its presence was 
a danger which might result in excessive 
adhesions and fibrosis. The conservative 
group held that aspiration per se was a 
greater menace and was responsible for 
a larger number of empyemas and that 
spontaneous absorption of the pleural 
fluid resulted in the vast majority of 
cases. The interest of the autho: was 
further aroused in the subject in 194! 
after observing two cases of debilitating 
fibrothorax which resulted from traumatic 
hemothorax treated conservatively. 

Does blood in the pleural cavity, in 
the case of a hemothorax, clot? Dr. 
Jerome Head in an article! stated, “One 
of the striking and unexplained aspects 
of the condition is that blood in the pleural 
cavity does not clot—either in situ or 
after it has been aspirated.” In contrast, 
Dr. J. M. Clarke? said, “The problem of 
clotting. ... It is usually stated that 
massive clotting does not occur in cases 
of hemothorax, due, it is suggested, to the 
constant respiratory movement defibrinat- 
ing the blood. A layer of fibrin is deposited 
on the pleura and only clots of small size 
are to be found. There are, however, 
many exceptions to this general rule, for 
extensive clotting may occur.” I have 
found large hemothorax cases in which 
there must have been minimal clotting 
because they were aspirated with ease. 
On several occasions, I have aspirated 
-as much as 1,000 cc. of bloody fluid and 
after straiming it, transfused it directly 


back into the patient without ill effect. 
On the other hand, all of us have had the 
experience of encountering the clotted 
hemothorax in which repeated attempts 
at aspiration, yielded a few cc. of bloody 
serous fluid. What are the reasons or 
causes that produce clotting in some cases 
of hemothorax and in others it is not 
apparent? 

I believe, that in every case, the clotting 
process in the pleural cavity is mhibited; 
but in every case a small amount of 
fibrin settles on all the pleural surfaces. 
The blood exerts an irritating action on 
the pleura which pours out a varying 
quantity of serum as a defensive measure. 
This loss of serum is as much a con- 
tributory factor in the production of 
shock in these cases as it is in burns. 
The inhibition of the clotting process of 
the blood in the pleural cavity may be 
due to the following factors: (1) The lack 
of contact with air; (2) the fact that in the 
majority of instances the blood in the 
pleural cavity is from the pulmonary 
circulation and may possess some anti- 
coagulant; and (3) the constant commotion 
set up by the respiratory movements. 

The factors that may contribute to the 
clotting of blood in the pleural cavity in 
traumatic hemothorax are: (1) The en- 
trance of air into the pleural cavity from 
a laceration of the lung or from the external 
wound; (2) a considerable and varying 
portion of the blood may have originated 
from the systemic circulation as from an 
intercostal vessel; (3) contused and injured 
tissue may have’a coagulant influence so 
that cases of clotted hemothorax are 
seen where there is more tissue damage 
particularly associated with fragmentation 
of ribs; and (4) the presence of bacteria 
in low grade* subclinical infection may 
hasten clotting. Certainly there is a 
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Fic. 1. Cross section of thorax, in clotted hemothorax. 


greater amount of fibrin precipitated in 
the presence of Staphlococcus aureus than 
in streptococci. 

Traumatic hemothorax accompanies all 
penetrating chest wounds to a greater or 
lesser degree. The source of the blood is 
usually from the pulmonary circulation 
of the injured lung. This type is seldom 
fatal because the rising intrapleural pres- 
sure soon equals that of the low pressure 
in the pulmonary circulation and the 
bleeding stops. However, bleeding from 
injuries to the intercostal and the internal 
mammary vessels and the large pul- 
monary vessels at the hilum of the lung, 
result in massive and sometimes fatal 
hemorrhage. In addition to the symptoms 
of hemorrhage and shock, the normal 
cardiorespiratory physiology is disturbed 
by progressive decrease in blood volume, 
cardiac output and vital capacity. There 
is a progressive resistance to the pul- 
monary circulation, the heart, and the 
great veins returning blood to the heart. 
The clinical picture is too well known to 
require further comment. 

Treatment of hemothorax is directed to- 
ward restoring the disturbance of the nor- 
mal cardiorespiratory physiological state 
by combating shock, maintaining sufficient 
oxygenation, increasing the blood volume 
with blood and plasma, and decreasing 
the intrapleural pressure by aspirations, 
until the patient’s condition has become 
stationary at a safe level. Prior to 1943, 
the prevailing authoritative opinion in 
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the treatment of hemothorax was as 
follows: (1) Small to moderate size hemo- 
thoraces were treated conservatively and 
usually resulted in spontaneous absorption 
with little or no sequellae. (2) In large 
hemothoraces, opinion was divided. Some 
favored conservative treatment pointing 
out the frequency of spontaneous absorp- 
tion and the infrequency of empyema. 
Others advocated repeated aspirations to 
hasten recovery and prevent fibrothorax. 
Still others, advocated aspiration with air 
replacement after the method of Bastianelli. 

In 1943, after the experiences observed 
in the African campaign, the Surgeon 
General’s Office issued instructions that 
in all cases of hemothorax attempts should 
be made to free the pleural cavity of blood 
by aspirations without air replacement. 
Air replacement was to be avoided in order 
to obtain as a rapid a re-expansion of the 
lung as possible. Cases treated with air re- 
placement resulted often in a pneumothorax 
with a fixed collapsed lung that subse- 
quently required thoracoplastic procedures. 

There were three types of traumatic. 
hemothorax cases that were seen in the 
forward combat area in the surgical field 
and evacuation hospitals: (1) The pene- 
trating or perforating chest case with a 
moderate or small hemothorax, in good 
general condition. He required little or 
no treatment beyond a minor débridement 
of his external wound and an intravenous 
injection of plasma and was quickly 
evacuated to a general hospital. (2) The 
case with a large hemothorax that re- 
quired supportive treatment with blood 
transfusion. After a débridement of his 
wounds he was quickly stabilized by chest 
aspirations. He was evacuated to a general 
hospital in about seven days. (3) The 
patient with a large hemothorax that 
required supportive treatment with a 
thorough débridement including a thoraco- 
tomy. The surgical treatment in the 
forward hospitals consisted of thorough 
débridement of the wound or wounds, 
excising the skin wounds of entrance and 
exit, with excision of contused and injured 


PARIETAL PLEURA: 
we Q 9562 
FLUID oL. LUNGo. 
09006 
ORGANIZED MEMBR: 
TO BE DECORTICATED 
2 

47 
pin 


Vor. LX XII, No. 4 


muscle tissue. Pieces of fragmented loose 
rib and foreign material were removed. 
If indicated, the wound was enlarged and 
the pleural cavity was entered and cleaned 
of all blood, fibrin or foreign material. 
Lacerations of the lung were explored and 
cleaned of clot or foreign material and 
sutured. If the missile was easily located, 
it was removed at this time. Hemostastis 
was made as complete as possible. The 
pleural cavity was dusted with a mixture of 
sulfanilamide and penicillin powder and 
drained with an intercostal rubber tube 
which was connected to underwater drain- 
age. The wound was closed in layers 
except the skin which was dusted with 
penicillin and sulfanilamide powder and 
covered with vaseline. The tube was re- 
moved in three or four days. 

At this point, it must be stated that all 
our wounded were liberally treated with 
penicillin. It was always plentiful, and 
treatment was started in forward hospitals 
and continued in the general hospitals. 
Many practiced injection of penicillm in 
varying quantities following chest aspira- 
tions. These patients received penicillin 
pre- and postoperatively and it un- 
doubtedly was responsible for the excellent 
results in this war. The traumatic hemo- 
thorax cases that reached the general 
hospitals in the communication zone were 
of four types: (1) The patient that required 
little treatment such as aspiration of a 
small or moderate hemothorax or a sec- 
ondary closure of his wound. (2) the pa- 
tient with a large hemothorax who required 
repeated aspirations and supportive treat- 
ment; (3) the patient who had had repeated 
aspirations and now had an infected hemo- 
thorax which required a thoracotomy for 
exploration, removal of a foreign body and 
drainage. We had six infected hemothorax 
cases due to Bacillus Welchu, treated suc- 
cessfully with drainage, sulfanilamide, 
penicillin and serum; and (4) the patient 
with a clotted hemothorax. 

The diagnosis of a clotted hemothorax 
was never a problem. The involved hemi- 
thorax appeared fixed and immobile on 


Brodkin—Hemothorax 


American Journal of Surgery 4571 
respiration. All physical signs of fluid were 
present. The x-ray usually showed a uni- 
form density of the involved hemithorax 
with a dimunition in its size as evidenced 
by narrowed interspaces and very .often a 
raised diaphram. Multiple fluid levels were 
frequently seen and the mediastinal struc- 
tures were often not displaced. Aspiration 
of small amounts of blood stained serum 
was the usual finding. If several attempts 
at aspiration over a period of three or four 
weeks failed to show any sign of reexpan- 
sion of the lung or absorption of the exuda- 
tion, a thoracotomy for decortication was 
indicated. 

In the case of the clotted hemothorax, 
we were faced with the following problem. 

We had a traumatic hemothorax of three 
or four weeks’ duration that was not in- 
fluenced by repeated aspirations. It was 
feared that a fibrothorax was inevitable. 
Fortunately, our first case soon after D-day 
had in addition to a clotted hemothorax a 
large shell fragment in the right lower lobe. 
The indication for operation was primarily 
to remove the large shell fragment. On 
opening the pleural cavity through a large 
intercostal incision, the parietal pleura was 
thickened and the pleural cavity was filled 
with loculations of bloody serum in the 
midst of jelly-like reddish yellow fibrinous 
clots. This was all removed with the gloved 
hand, sponges, and ring forceps. The lung 
was found fixed and collapsed against the 
mediastinum and covered by a dense thick 
fibrinous exudate. There was no respira- 
tory motion of the lung or the diaphragm, 
which was elevated and also fixed and 
rigid and covered with a similar exudate. 
The costophrenic angle was obliterated. 
The shell fragment could not be felt. An 
incision was made through: the exudate 
covering the lung down to the pleura. The 
lung was seen to balloon through the in- 
cision. With the gloved finger and gauze 
on the end of a clamp, this membranous 
exudate was easily peeled off the lung 
leaving a glistening visceral pleura. The 
entire lung surfaces were cleaned in this 
manner. The laceration in the lung was 
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located, cleaned of clot and débris and the 
shell fragment removed. The laceration was 
sutured with two rows of chromic catgut. 
The pleural cavity was irrigated with warm 
saline solution and dusted with penicillin 
and sulfanilamide powder. A large size 
rubber tube was inserted into the pleural 
cavity through the ninth interspace post- 
erolaterally which was connected for under- 
water drainage. The thoracotomy wound 
was closed in layers. Postoperative x-ray 
showed the lung expanded and the drainage 
tube was removed on the fourth day. 
Following the marked success in this 
case, five additional decortications were 
performed in England with the same re- 
sult. In Belgium, we continued to treat 
clotted hemothorax cases by decortication 
and performed the operation eighteen times 
with uniform success. In several cases we 
had to resort to aspirations of small re- 
sidual localized hemothorax or to resort to a 
rib resection to drain a localized empyema. 
Fortunately, I had the opportunity to see 
an x-ray of the chest of one of the first 
patients on whom I had performed a de- 
cortication in England in June, 1944. In 
January, 1945, he was admitted to a 
general hospital in Liege, Belgium, for a 
hernia operation. He had been returned to 
active front line duty in November, 1944, 
and had served through the Battle of the 
Bulge. The x-ray showed a normal chest 
except for a slight amount of pleural 
thickening in the right costophrenic sinus. 
Opinion was divided in the forward hos- 
pitals as to whether it was necessary to 
drain all thoracotomy cases. We en- 
countered many secondary hemothoraces 
and empyemas in our general hospital 
among those that were not drained. This 
convinced us of the necessity for drainage. 
It is teresting to find support for this 
fact in the article by Kay and Meade.* 
The authors had the advantage of studying 
the cases after their arrival in this country, 
hence their last period of hospitalization. 
They found that in 189 patients that had 
thoracotomies overseas, eighty-one were 
closed with drainage and 108 without. In 
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those closed with drainage 82.7 per cent 
healed without requiring secondary oper- 
ations as compared to 43.5 per cent of those 
closed without drainage. 

- Another and very interesting group of 
figures by these authors illustrates the 
value of active treatment of hemothorax: 


No. of 


Infec- sid 
ases | tion ent 
Group treated by thoracocentesis| 225 | 38 | 16.8 
Group treated by operation..... 156 | 76 | 48.7 
Group treated without definite 

74 | 30 | 45.9 


SUMMARY 


The problem of hemothorax has been 
presented from the standpoint of its pa- 
thology and management. The results of 
the experiences encountered in this war 
have cleared some doubt and uncertainty 
im regard to treatment and have offered 
many of us an opportunity to observe the 
pathology of hemothorax. The mortality 
and morbidity of chest wounds in this war 
has been greatly improved in this war by: 


(1) Excellent early primary surgery in the 


hospitals in the combat zone; (2) the avail- 
ability of excellent endotracheal anesthesia; 
(3) the abundance of the chemotherapeutic 
agents penicillin and sulfanilamide; (4) the 
abundance and availability of blood and 
plasma; (4) the recognition of the value of 
postoperative endotracheal and broncho- 
scopic suction. 

Active treatment after careful evalu- 
ation, in the form of chest aspirations ap- 
pears to give the best results as compared 
to conservative treatment. In the case in 
which bleeding continues a thoracotomy is 
indicated. In cases of large clotted hemo- 
thorax, thoracotomy and decortication 
offers a prompt return to a normal anat- 
omical and physiological restoration of the 
involved lung. 
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THE TRANSVERSE INCISION IN ABDOMINAL SURGERY 


A FIVE-YEAR STUDY 


PauL PERNWORTH, M.D. 
VENICE, ILLINOIS 


IVE years ago we decided to under- 
’*take a clinical investigation of the 
various types of abdominal incisions. 
The conclusions presented here have re- 
sulted from our experiences in this study 
with 480 surgical patients in whom ab- 
dominal entry was effected through a trans- 
verse or modified transverse incision. 

Too frequently the abdominal wall as a 
surgical entity is stripped of any signifi- 
cance and is regarded only as an ever 
present barrier to existing intraperitoneal 
disorders. However, unless this structure 
is viewed in proper perspective, it’s im- 
portance may be brought into sharp focus 
by the occurrence of embarassing and often 
serious postoperative complications. Often 
these can be avoided by a careful diagnosis, 
adequate preoperative care and the use of 
incisions based on sound anatomical and 
physiological principles. 

There are at least four criteria which a 
successful abdominal incision must meet. 
It should: (1) Provide adequate surgical 
exposure to the operative area; (2) mini- 
mize trauma to motor nerves and apone- 
uroses; (3) afford opportunity for extension 
of the original incision should this prove 
necessary; and (4) produce a narrow, firm 
and sightly cicatrix which is comfortable 
during convalescence and which affords a 
degree of ultimate cosmetic satisfaction to 
the patient. 

Reasonings that incisions which meet the 
above mandates are somewhat more diffi- 
cult to execute and therefore should be 
discarded for the simpler and perhaps more 
conventional technic are pernicious and 
not in the best interests of the patient. 

The merits of a transverse abdominal 
section cannot fail to be appreciated if it 


is compared with the anatomical charac- 
teristics of the vertical incision. 


EXPOSURE 


Considering the vertical mode of entry 
it becomes apparent that operative pro- 
cedures are usually performed through only 
one end of the incision. It has been a dic- 
tum in pelvic surgery for example, that 
“fan inch below is worth two above.” As a 
corollary Lahey recently emphasized the 
importance of extending paramedian in- 
cisions in the upper quadrants for better 
exposure to the costal margin. In the latter 
instance, “an inch above may be worth 
two below.” In a six-inch vertical incision 
only about three inches forms the function- 
ing aperture, the remainder serves merely 
to enhance its effectiveness. On the other 
hand, a transverse incision is planned to 
lie almost entirely over the operative field. 
The Phannensteil incision affords splendid 
visualization of the pelvic and lower ab- 
dominal viscera, but to attempt upper 
abdominal surgery through it is sure to 
produce unsatisfactory results from lack of 
adequate exposure. The transverse or G. G. 
Davis appendectomy incision will give ex- 
cellent access to the cecal area; but if 
exploration discloses that a hysterectomy 
is required, we believe it wiser to repair 
the small imitial incision, and then obtain 
entry, trouble-free, through a_ better 
planned one. The point to emphasize here 
is the particular need for an accurate pre- 
operative diagnosis in which a transverse 
section is to be employed. 

In the technical fulfillment of adequate 
exposure the disposition of one or both 
rectus muscles frequently presents a prob- 
lem to the operator. In any transverse in- 
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cision, regardless of location or extent, 
these muscles represent the only structures 
encountered whose component fibers are 
perpendicular to the anatomical plane of 
cleavage. To cut these muscle fasciculi 
“against the grain” appears at first physi- 
ologically unsound. Some authorities em- 
phasize the need for prelimmary suture 
fixation of the rectus muscle to fascia prior 
to transsection. They state that if this step 
is not taken, the cut ends of the recti will 
be released from tension(?) and will re- 
tract beneath the fascia, making it im- 
possible to restore their continuity later. 
Five years of technical experience testify 
to the profound incorrectness of this state- 
ment. Not only do the recti fail to exhibit 
any elastic properties whatsoever, but dur- 
ing closure of the incision it is entirely un- 
necessary to approximate the muscle layers. 
This approximation occurs automatically 
with closure of the anterior and posterior 
rectus sheaths. We have not had occasion 
to reoperate any patient in this group and 
thus obtain first-hand information as to the 
ultimate fate of the muscle incision, but 
animal experiments and the observations 
of competent investigators show beyond 
doubt, that fibroblastic proliferation and 
healing by secondary union produces a new 
linea transversae. 

The decision to retract or divide the 
recti depends on the degree of exposure 
required. In all adnexal operations and 
uterine suspensions, lateral retraction has 
supplied adequate exposure for us. For 
hysterectomy the procedure will usually 
vary with the patient’s physique. In a 
slender individual, we have done total 
uterine ablation, disposing of the recti by 
retraction. In the obese, unilateral or bi- 
lateral transsection may be indicated and 
should be performed without hesitation. 
Transverse upper abdominal incisions 
should be made at the level of the ninth 
costal cartilage, and usually one rectus 
muscle mast be severed. The exposure thus 
afforded is magnificent, much better than 
that obtained by a vertical incision of 
similar length. 
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TRAUMA 


In considering this very important topic, 
a few pertinent anatomical facts may be 
reviewed with profit. Although the recti 
muscles lie parallel to the sagittal plane of 
the body the fibers of the important fascial 
structures ensheathing them extend in an 
opposite direction and are morphologically 
distinct. This fact is easily overlooked be- 
cause of the intimate connection between 
these two groups, an affinity most marked 
between the recti and their anterior fascia. 
Cleavage planes in the fascia of the external 
oblique, internal oblique and obliquus ab- 
dominis transversus are either transverse 
or slightly oblique, and at the level of the 
umbilicus their transverse direction is quite 
apparent. This applies also to the trans- 
versalis fascia and the parietal peritoneum. 
On the basis of this characteristic, Gurd 
suggested the advisability of making all 
transverse incisions within two inches of 
the umbilicus either above or below. There 
is much to be said in support of this technic 
based as it is on careful observation and 
long experience. 

Regarding nerve injury, we have always 
been wary of such trouble in the long 
paramedian incision, and the closer this 
incision approaches the linea semilunaris 
the greater becomes the incidence of this 
avoidable complication. The cutting of any 
two adjacent intercostal nerves may de- 
vitalize the rectus segment supplied and 
the muscle atrophies between the incision 
and the midline, resulting in either a defi- 
nite hernia, a diastasis or an unsightly 
asymmetrical bulge. A transverse incision 
if properly made, affords complete protec- 
tion against this eventuality because in 
nearly all cases the line of incision is par- 
allel to the nerve trunks and usually lies 
between them. In this series we have had 
not one postoperative hernia or wound 
disruption. 

With regard to blood-vessel injury the 
picture is considerably different. Many 
more small arteries and their accompany- 
ing veins are severed in performing the 


| 
. 
‘ 
' 7 
q 
4 
a 
a 
cape 
{ 
igh 
of 
4 
4 
; 
: 


Vor. LXXII, No. 4 


transverse incision. While effecting hemo- 
stasis, therefore, a slightly longer period of 
time is consumed in entering the peritoneal 
cavity. However, this allows for only minor 
criticism. The recti may be clamped and 
cut, and in the lower abdomen there usually 
will be no vessels requiring ligation within 
the muscle. The inferior epigastric vessels 
which lie just external to the parietal 
peritoneum, gradually become more super- 
ficial as they proceed cephalad, finally 
piercing the deep, internal oblique fascia 
until their anastomosis with the descend- 
ing superior epigastric which lies well within 
the body of the rectus muscle. Thus when 
the recti are incised across the upper ab- 
domen these vessels must be carefully 
searched for in the muscle and ligated, 
as they can be the source of profound 
hemorrhage. 


ENLARGEMENT 


Extension of transverse incisions to pro- 
duce additional exposure is no problem for 
within the limits afforded by the costal 
margins in the upper abdomen and between 
the pubic rami below there is more than 
ample room for incisions of sufficient length 
to allow excellent visualization. It is only 
when the incision is incorrectly placed too 
low or too high that bony formations begin 
to hinder its augmentation. 


OPERATIVE SCAR 
If the surgeon will carefully analyze, 
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as we have done, the subjective symptoms 
of patients postoperatively, he will be 
afforded ample justification for the use of 
this technic. Closure without tension pro- 
duces a minimum of discomfort for the 
patient, and this can be further reduced 
by maintaining the knees in slight (30 
degree) flexion over a small pillow. Strain- 
ing, coughing or retching, if present, 
shorten the recti and approximate the 


~ edges of a transverse incision; longitudinal 


incisions are inclined to gape and separate 
under identical conditions. 

Pulmonary atelectasis caused by shallow 
breathing and poor aeration due to pain- 
ful incisions is likewise minimized, and 
within five days the majority of patients 
become ambulant. 

From a cosmetic standpoint the results 
are ideal. The scars rarely widen beyond 
the thickness of a scalpel blade even in 
the presence of soft drains through the 
incision. In the female patient the location 
of the cicatrix is such as to allow conforma- 
tion with fashions exposing the midriff, 
a feature of no little importance to the 
fastidious. 
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NON-INFECTIOUS ILIOPECTINEAL BURSITIS 


DENMAN C. HUuCHERSON, M.D. 


common occurrence, but apparently it 

is not commonly recognized in its 
earlier stages. Since the condition was first 
described by Fricke in 1834 and elaborated 
by Joly in 1847, there have been a total of 
only seventy-three cases reported in the 
literature. In 1933, O’Connor published a 
most comprehensive article on this subject 
in which he added thirty-three cases of his 
own and was the first author to recognize 
the condition before a tumor mass pre- 
sented itself in the groin. In twenty-one of 
his cases, there was neither swelling nor 
palpable tumor in the femoral traingle. 
Three additional cases have been reported 
since those of O’Connor, but in all three of 
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these rather large tumor masses were _ 


present.*” It seems noteworthy that of the 
seventy-three cases recorded, only twenty- 
one have been recognized in the acute 
stage when the most promising results from 
treatment may be expected. 


ANATOMY 


The iliopectineal (or iliopsoas) bursa is 
but briefly mentioned in the anatomical 
text books. Cunningham says: “‘The paoas 
tendon passes over a thin portion of the 
capsule between the upper ends of the ilio- 
femoral and pubo-capsular ligaments, with 
a small sub-psoas bursa intervening; some- 
times there is an opening in the capsular 
ligament under the tendon, and the bursa 
is then.continuous with the synovial mem- 
brane of the joint.” Several anatomists 
have mvestigated this bursa. Lund studied 
eighteen cadavers and found the bursa 
present in each one. Chandler in his study 
of the iliopsoas bursa used 206 adult cad- 
avers, five fetuses (five to seven months), 
ten baby cadavers and twelve stillborn 
babies. He was able to demonstrate the 
bursa in all but three specimens. These 
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three were adult bodies. Out of a total of 


400 bursae studied, he found that sixty-one 


(14.5 per cent) communicated with the 
cavity of the hip jomt. Kessel dissected 


. $35 adult specimens and found a communi- 


cation between the bursa and the joint 
cavity in 15 per cent. The bursa has been 
found to vary in size, but as a rule, it 
averages about 5 to 7 cm. in length and 
2 to 4 cm. in width. It extends proximally 
to the pectineal eminence and may extend 
over the brim of the pelvis. Chandler con- 
cludes that the communicating foramen is 
not a result of development, but is due to 
friction of the psoas tendon and also that 
the bursa exists before birth. (Fig. 1.) 


SYMPTOMS AND PHYSICAL FINDINGS 


Pain in the hip region, which varies from 
excruciating to mild discomfort, is usually 
the first complaint of the patient. This pain 
may or may not radiate down the front of 
the thigh to the knee. The patient, or his 
intimates, will almost invariably notice a 
change in his gait. Early in the disease, 
there may be only a shortening of the stride 
on the affected side as a defense against 
hyperextension of the hip. Later the ex- 
tremity will be carried with the hip and 
knee flexed and the thigh adducted and 
externally rotated to relieve the pressure 
of the psoas tendon on the underlying 
bursa. Fullness or swelling in the groin will 
not be observed unless other symptoms 
have been present for several months or 
longer. Varying degrees of weakness of the 
extremity was a complaint in over go per 
cent of the cases reported in the literature. 

_Iliopectineal bursitis is most frequently 
seen in individuals during the first three 
decades of life; therefore, a history of 
trauma, excessive use or repeated strain of 
the extremity is easily elicited. 
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Fic. 1. The iliopectineal bursa is diagrammatically 
represented to show its direct relation to the hip 
joint. 


Examination will reveal few but definite 
physical findings. The hip will be held in 
various degrees of flexion, and usually in 
adduction and external rotation. This may 
be so exaggerated as to produce a marked 
tilting of the pelvis and apparent lengthen- 
ing of the affected limb. Pain is elicited by 
hyperextending, abducting or internally 
rotating the thigh. Tenderness to pressure 
Over an area about 2 cm. in diameter, just 
below Poupart’s ligament and lateral to 
the femoral pulse and mid-way between the 
anterior superior spine of the ilium and the 
pubis, is a constant finding and may be 
said to be almost pathognomonic of ilio- 
pectineal bursitis. Atrophy of the thigh 
or tumor of the groin are late findings. 
(Fig. 2.) 

X-ray examination of the hip joint will 
be negative except in more elderly indi- 
viduals in whom hypertrophic changes 
may be noted. It is generally thought that 
hypertrophic changes in the hip region are 
a predisposing factor to iliopectineal bur- 
sitis and doubtless accounts for its in- 
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Fic. 2. (Case 1.) X marks the area of tenderness 
characteristic of iliopectineal bursitis. The right 
hip is held in flexion with adduction and moderate 
external rotation of the thigh. 


cidence in the older, more sedentary 
individuals. 


DIFFERENTIAL DIAGNOSIS 


Iliopectineal bursitis must be differen- 
tiated from hip joint disease. Since in intra- 
articular disease of the hip muscle spasm 
limits all hip movements and in bursitis 
adduction, flexion and external rotation 
can be painlessly accomplished, the differ- 
entiation should be easily made. 

In late cases with the presence of a tumor 
mass inferior to the inguinal ligament, cold 
abscess, perinephritic abscess pointing in 
the grom, femoral and inguinal hernia, 
varicosity of the saphenous vein, hydrocele 
of the cord and lymphodenopathy must be 
considered in the differential diagnosis. 


TREATMENT 


Rest is the essential factor in the treat- 
ment of iliopectineal bursitis. O’Connor 
states that without rest other measures are 
worthless. The application of heat will be 
found gratifying to the patient and doubt- 
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less aids in the absorption of fluid and 
dimunition in the thickness of the mem- 
brane of the bursa. Simple bed rest, even 
with the addition of Buck’s extension, does 


. not afford sufficient tmmobilization. We 


believe a short hip spica cast with a window 
over the femoral triangle, for the applica- 
tion of heat, will dimmish the period of 
recovery. It must be borne in mind that 
even with the most adequate treatment, 
many weeks will be consumed before the 
patient is symptom free. 

Due to the slow recovery, there arises 
the temptation to hurry the process by 
needling the bursa. We cannot recommend 
this procedure in acute cases; but if re- 
sorted to, the surgeon must adhere to 
strict aseptic technic, bearing in mind that 
in 15 per cent of the cases, there is a direct 
communication between the bursa and the 
cavity of the hip joint. 

Surgical removal of the bursa is only 
necessary in chronic cases of long standing. 


CASE REPORTS 
One of us (D. C. H.) recalls making the 


diagnosis of acute iliopectineal bursitis six 
times during a five-year period in the 
Army; but since the complete records of 
these patients are not available, they will 
not be presented here. We wish to present 
two cases that are typical of this condition. 


Case 1. P. S., a white male, aged twelve, 
was first seen on December 10, 1945, complain- 
ing of mild pain in the right hip region and a 
marked limp. About three weeks previously, he 
was injured while playing football and noticed 
a slight pain in the hip at that time. The 
father stated that he noticed the boy walking 
with a shortening of his gait, but attributed it 
to an affectation. The limp grew more notice- 
able after one week and an osteopath was 
consulted. Osteopathic treatments were insti- 
tuted and continued for about two weeks. 
The family was then advised to consult an 
orthopedist. 

Examination revealed a well developed boy 
walking with difficulty. The right hip was held 
in 30 degrees of flexion, adducted and externally 
rotated. There was a marked tilting of the 
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pelvis producing one inch apparent shortening 
of the well leg. Attempts to extend the hip 
aggravated the pain as did attempts to abduct 
or internally rotate the extremity. Other move- 
ments of the hip could be actively and passively 
accomplished without pain. There was tender- 
ness to pressure just lateral to the femoral 
vessels and inferior to the mid-point of Pou- 
part’s ligament. There was no fullness nor mass 
noted in the region. Examination of the spine 
and other joints and x-rays of the pelvis 
revealed nothing abnormal. 

The patient was placed on bed rest with hot 
applications and diathermy to the hip region 
for thirty days. There was only slight improve- 
ment. He was then placed in Buck’s extension 
and the hot packs continued. After fourteen 
weeks, the symptoms have completely sub- 
sided with a complete range of painless motion 
in the hip. 

Caseu. F. J. M.,* a fifty-six year old white 
male, employed as a boilermaker, was admitted 
to the hospital on January 7, 1946, complaining 
solely of pain in his right groin. The pain had 
begun suddenly the day before upon arising. 
He located the pain just below the mid-point 
of the inguinal ligament and stated that it was 
aggravated by walking and caused him to limp. 
There was no radiation to the knee. No history 
of trauma could be elicited. Past history was 
of no significance, except five days before 
admission, he had stuck a nail in the right heel. 
In February, 1944, he had been admitted to the 
hospital complaining of backache. X-rays of 
the spine and pelvis were negative at that time. 

Examination revealed a middle-aged white 

male of stenic habitus, apparently in acute 
pain. His stride was noticeably shortened on 
the right side and the hip was held in slight 
flexion. Upon assuming the supine position in 
bed, the patient held the hip in a position of 
flexion, adduction and external rotation. At- 
tempts to’ move the extremity from this 
position produced severe pain. There was mod- 
erate tenderness at the site of pain, just 
inferior to the mid-point of Poupart’s ligament 
and just lateral to the femoral vessels. Several 
“shotty” lymph nodes were palpable in the 
inguinal region, but were not enlarged nor 
tender. There was no fullness, increased heat or 
redness. Reflexes were normal. 


* This case is presented through the courtesy of Dr. 
Joe R. Gandy, Southern Pacific Hospital, Houston, 
Texas. 
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All laboratory data, including hemogram 
and urinalysis, were negative. Temperature, 
pulse and respiration were normal. 

_ The patient was placed on absolute bed rest. 

He received diathermy to the right inguinal 
area once daily, sodium salicylate gr. 20 
three times daily, and penicillin, 30,000 units, 
every three hours for a total of 660,000 units. 
Tetanus antitoxin, 1,500 units, was admin- 
istered on admission, because of the history of 
nail puncture. The penicillin was ordered by 
the intern before the diagnosis was established. 

The patient was discharged, improved, from 
the hospital on January 10, 1946, to be followed 
in the out-patient department. Pain was 
elicited on extension, internal rotation and 
abduction of the hip at this time. 


CONCLUSIONS 


1. Iliopectineal bursitis must be diag- 
nosed early if complete recovery is to be 
expected in a reasonable length of time. 

2. Its signs and symptoms are definite 
and the differential diagnosis should not 
prove difficult. 

3. Complete, absolute rest of the part 
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with application of heat is the most effica- 
cious therapy. 

4. The location of tenderness in ilio- 
pectineal bursitis is so constant and definite 
that it may be said to be almost path- 
ognomonic of the condition. 

5. Needling of the bursa is not necessary 
in the acute stage of this process. 

6. Surgical intervention is only war- 
ranted in chronic cases of long duration. 
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BLOOD CELL JEL FOR CHRONIC SURFACE ULCERS* 


James G. KANSKI, M.D. 
BUFFALO, NEW YORK 


HE healing of chronic surface ulcers 

is one of the most discouraging prob- 

lems the average physician sees in his 
office. It is a cause of considerable forced 
invalidism with its attendant economic 
loss. 

We have developed a preparation called 
“Blood Cell Jel” at Mercy Hospital, that 
has healed surface ulcers of the legs. Table 1 
shows a break-down of seventy-one cases 
as treated to date: 


TABLE I 
Blood 
E 

Sex| Age Type tiology Location 
M/20/20-30| 1} AB! 3} Varicose ulcers |65| Rt. leg [21 
F |32| Arteriosclerosis| 2) Lt. leg [33 

40-50/13| Both legs |17 

50-60/23}O Traumatic 2 

60-70) 13 Burns 2 

70-80} 10 


Wassermann tests were all negative ex- 
cept for one case, a sixty-two year old 
female (positive in September, 1945). The 
Wassermann was negative January, 1945, 
and October, 1944. No clinical evidence of 
ues was evident at this time. 

The number of treatments required to 
heal ulcers varied from six to 112. Of all 
patients treated, seven had recurrences only 
to heal on repeated Blood Cell Jel dressings. 

Moorhead and Unger! were the first to 
report the use of red cells. They used them 
successfully in the treatment of infected 
burns and open joint lesions as early as 
1942. 

Seldon and Young? have used dried red 
blood cells in infected surface wounds, and 
to quote their conclusions, “The results 
have not been uniformly beneficial, but are 


sufficiently promising to warrant more in- 
vestigation and work along this line.” 

Our interest in the development of a 
Blood Cell Jel resulted from a study of the 
published reports of Murray and Sharr? of 
the Blood Plasma Bank of the Navy Hos- 
pital, Philadelphia, Pennsylvania. They 
made a preparation, using blood cells, 
tragacanth, and hexalresorcinol, which is 
applied as a paste to the ulcer areas. 

The Blood Cell Jel developed at Mercy 
Hospital is jelly-like in consistency and is 
applied by means of a syringe, a technic | 
shall discuss later in this paper. We have 
used this preparation for the past seven- 
teen months and are just as enthusiastic 
about its results now as we were after the 
first two months it was perscribed. 

Writer has used dried blood cell powder, * 
tyrothricin, penicillin ointment (500 units 
per Gm.), and two different chlorophyll 
ointments, one with and one without benzo- 
caine, only to come back to Blood Cell Jel. 
The latter is well tolerated by every pa- 
tient which has not been my experience 
with other preparations used. 


PREPARATION OF BLOOD CELL JEL 


The availability of blood cells had its 
beginning at the onset and subsequent days 
of World War 11. Red cross donor centers 
were sending thousands of units of blood to 
plasma processing centers with the result 
that a use for the cellular elements that 
remained had to be found. The military 
service were interested only in dried plasma 
at the time. Hence, dry red cell powder, 
blood cell paste, and Blood Cell Jel were 


developed. 


* Supplied by Sharpe and Dohme. 


* From the Department of Surgery, Mercy Hospital. Read at the Bacelli Medical Club Meeting, January 15 
1946, Hotel Statler, Buffalo, N. Y. 
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The blood cell jel is prepared from blood 
cells of a recent donor, the type correspond- 
ing to the prospective ulcer patient. Plasma 
is aspirated in the usual aseptic manner, 
leaving the cellular elements. To this is 
added the gum suspension base. We have 
used tragacanth, one of the commonly 
used commercial gums, as suggested by 
Murray and Sharr.* Experiencing difficulty 
in getting an unlimited supply of traga- 
canth, we were advised to try a substitute 
gum preparation, namely, sodium-car- 
boxymethylcellulose.* It is used exclusively 
as our vehicle for applying the blood cells to 
the ulcers. 


Kanski—Chronic Ulcers 
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Methyl-cellulose is soluble in cold water, 
but insoluble in hot water. When an 
aqueous solution of methyl cellulose is 
poured on a glass plate and allowed to dry, 
it produces a film which is tough, elastic, 
clear, quite transparent, has good resist- 
ance to twisting, and is insoluble in such 
organic solvents as acetone, ethyl alcohol, 
methylacetate, benzel and others. 

We make an aqueous colloidal mixture 
by using 5 Gm. of methyl-cellulose dis- 
solved in 9 cc. of distilled water. The 
mixture is then placed in a water bath at 
100°c. for twenty minutes. The sodium-car- 
boxymethylcellulose comes out of solution 


TABLE I 
TYPICAL CASES ON HOSPITAL FILES 

Name Sex | Age | Blood Type Type of Ulcer Duration Culture — sity oe Gay 
E. F. F 50 1v-O Varicose ulcer of leg 7 wk. | Staph. aureus 51 
Fide M 55 1v-O Multiple varicose ulcers | 11 mo. | No growth 15 

of leg 
F 46 u-A Varicose ulcers of leg 2 yr. | No growth 24 
A. L. F 74 u-A Traumatic ulcer of leg 7 wk. | No growth 18 
A. R. M 32 u1-B Varicose ulcer of Jeg 4yr. | No growth 6 
Tis Mens F 56 1v-O Ulcer along incision for| ...... No growth 41 

mastectomy 
R. B. F 44 1v-O Varicose ulcer of leg | ...... Staph. aureus 21 
A. M. F 59 u-A Varicose ulcers of leg 2 yr. | Staph. aureus 33 
Cc. P. F 54 u-A Staph. aureus 14 
J. W. F Varicose ulcers of legs | ...... Staph. aureus 112 


Sodium-carboxymethylcellulose is a 
coarse grey powder and is a cotton-like 
substance. It forms colloidal aqueous solu- 
tion and replaces a number of binders, 
adhesives, and emulsifiers, such as glue, 
starch, gum tragacanth, and others. It has 
other advantages: (1) high chemical stabil- 
ity, (2) neutral in aqueous solutions, (3) 
resistant to acids and bases, (4) stable to 
light, (5) high emulsifications and dispers- 
ive power, (6) good film strength, (7) no 
tendency to ferment or mildew, and (8) 
good miscibility. 


* Hercules Powder Company, Wilmington, Delaware, 
supplied the sodium-carboxymethylcellulose_ used in 
this clinical study. 


when heated. However, when the mix- 
ture is cooled, it again goes into solution. 
Twenty-five cc. of a 5 per cent solution of 
sterile sodium-carboxymethylcellulose is 
added to 250 cc. of blood cells of the pros- 
pective patient’s blood type. Murray and 
Sharr? used type O blood in making their 
paste. We use a jel that corresponds to the 
patient’s blood type, giving us a crimson- 
red jel. In the past four months we have 
added 200,000 units of penicillin to each 
unit (250 cc.) of red cells. 

The technic suggested for the use of the 
Blood Cell Jel is in three phases. The pre- 
treatment consists of: (1) complete blood 
count, (2) a Wassermann test, (3) typing of 
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blood, and (4) a culture of the base of the 
ulcer. 

The minimum requirements for the ap- 
plication of the Jel are: (1) hospital treat- 
ment, (2) all equipment to be sterile, (3) 
Blood Cell Jel to be prepared and tested 
for sterility, (4) a syringe (5 to 10 cc.), (5) 
cotton applicators, (6) vaseline gauze strips, 
and (7) Abd pads and bandage (two inch). 

After treatment consists of: (1) Saphen- 
ous ligation performed when indicated, 
after ulcers are healed, (2) patient is 
advised to elevate feet (higher than knees) 
for fifteen minutes three times a day, (3) 
coco butter is applied to healed ulcer area 
to keep the scar soft and pliable, and (4) 
Ace bandage or elastic stockings are worn. 

The blood cell jel is kept at 2° to 5°c. and 
is taken out of refrigeration and immedi- 
ately applied to ulcer by syringe. It is 
worked into the ulcer bed by sterile, gauze- 
tipped applicators. A thick film is applied, 
after which strips of sterile bandage, three 


inches by six inches, impregnated with . 


vaseline, are applied and a single Abd pad 
applied and then the bandage. The dressing 
is changed daily. As Murray and Sharr® 
reports, I have observed no evidence of 
Blood Cell Jel on the vaseline dressing or 
the ulcer twenty-four hours after the dress- 
ing was changed, indicating that it was 
completely absorbed. A few typical cases 
taken from our files are shown in Table 1. 


CONCLUSION 


1. This paper confirms the observations 
and findings reported by Lieut. Murray and 
Capt. Sharr*® at the Blood Plasma Bank of 
the Navy Hospital, Philadelphia, and pre- 
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sents our experience with seventy-one cases 
of chronic surface ulcers over a period of 
seventeen months. 

2. Sodium-carboxymethylcellulose is 
now being used exclusively as a matrix for 
our Blood Cell Jel. In infected cases, the 
discharge decreases, and the patients with 
severe pain secure relief much sooner than 
with any other preparation. We ascribe 
this.to the film affect of the sodium-car- 
boxymethylcellulose. 

3. I give the Blood Cell Jel therapy to 
the ulcer patient, using the corresponding 
blood type. 

4. Blood Cell Jel apparently adds needed 
protein and nutritional elements needed to 
heal surface ulcers. 


The writer is grateful for the efforts of 
H. J. Dancy, chemist, and Phillip Smyntek for 
their assistance in obtaining sodium-carboxy- 
methylcellulose. The success of this problem 
would have been impossible without the untir- 
ing efforts and enthusiasm of Sister Mary 
Gertrudis and Sister Mary Marcella, of the 


Laboratory Department, and Sister Mary 


Vincentia, of the X-ray Department. 
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DIAGNOSIS OF THENAR SPACE ABSCESS* 


Wan. R. Moszs, M.D. 
WASHINGTON, D. C. 


A sual of the thenar space is not 


usually followed by the severe local 


assumed when the probing clamp enters a 
normal. space because the presence of pus 


morbidity so often seen with the has been suspected erroneously. Following 


INDEX METACAR Pay 


THUMB METACARPAL 


FL. PolL Lone 


Fic. 1. Cross section of the hand through the metacarpals to show the thenar space 
distended with pus. 


more common lesion of tenosynovitis. 
Much of the dread of septicemia has waned 
since the advent of effective bacteriostatic 
agents. 

Nonetheless, significant limitation of 
motion of the thumb, especially that com- 
ponent controlled by the adductor pollicis 
muscle, will be encountered in direct pro- 
portion to the delay in drainage of the 
space. For maximal recovery of function 
of the hand, it is obvious that early drain- 
age must be performed. 

However, the non-localized infections of 
the base of the thumb, such as cellulitis 
and lymphangitis, will not be improved by 
incisions, and, if such errors of interference 
are made, the consequences of possible in- 
oculation ‘of the thenar space must be 
expected, as well as the risk of blood 
stream dissemination of the organisms. The 
greatest unnecessary local risk will be 


FLEXOR TENDON 


such a maneuver the tear in the fascia 
overlying the adductor muscle rapidly 
heals, but the organisms have been im- 
planted in an excellent culture medium. 
The stage has been well set for the develop- 
ment of a subsequent abscess. I have seen 
two patients whose space had been opened 
in search of pus which did not exist at the 
time, but who developed a severe space 
infection within a few days. In both cases 
a cellulitis had been incised because the 
surgeon had believed that a deep abscess 
was also present. 

Reference to Figure 1 will show that the 
thenar space, which lies between the 


. adductor pollicis posteriorly and its over- 


lying fascia anteriorly, is very deeply 
placed in the hand. Direct examination is 
thus not possible because the area is 
covered posteriorly by the dorsal imter- 
osseous muscle of the index finger and 


* From the Surgical Service, Gallinger Municipal Hospital. 
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Fic. 2. The test, as described in the text, is per- 
formed by asking the patient to attempt adduc- 
tion of the thumb, such adduction being pre- 
vented by a match held between the thumb and 
index finger. 


anteriorly by the other short muscles of 
the thumb. It is obvious that the diagnosis, 
therefore, must be one of inference. 

The clincial picture of swelling, pain, 
tenderness, pain on motion of the thumb 
and broadening of the web space between 
the thumb and index finger is suspicious 
of the presence of the lesion. However, it is 
a matter of clinical fact that this same 
syndrome may be presented by any tense 
inflammatory edema, e. g., cellulitis or 
lymphangitis, involving the base of the 
thumb. The diagnosis is made still more 
complex when the infection is a combined 
form, a not infrequent finding. 

In an endeavor to add more accuracy to 
the clinical diagnosis of this condition, 
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existing either alone or in association with 
other inflammatory lesions of the hand, 
the following test was devised: 

The patient’s hand is placed palm down- 
ward on a flat surface to avoid use of the 
opponens muscle. An object is placed be- 
tween the thumb and index finger of such 
size that approximately equals the natural 
distance between them. For this purpose 
an ordinary kitchen match is convenient 
and satisfactory, and can be easily broken 
into the desired length. The patient is 
asked to attempt approximation of the 
thumb to the index finger by pressing 
against the end of-the match. This action is 
effected by the contraction of the adductor 
pollicis alone. If the muscle is overlain by 
pus, contraction of the muscle will cause 
pain in the base of the thumb. This pain 
occurs whether there is or is not actual 
motion of the metacarpal. In this test, 
practically no motion occurs, thus avoid- 
ing compression or stretching of the other 
soft tissues of the thumb base. In this way, 
the adductor pollicis and its overlying 
fascia is tested as a separate structure. The 
tender tissues of a lymphangitis or a cellu- 
litis will undergo practically no stimulation 
during the test, and if either of these con- 
ditions is present without concomitant 
thenar space infection, the pain, so ago- 
nizing in intensity with thenar space ab- 
scess, will be either absent or minimal. 
(Fig. 2.) 

In six cases of thenar space abscess, 
proven by operative findings, this test has 
been consistently positive. In no patient in 
which this test has failed to provide the 
expected results has there been subsequent 
demonstration of thenar space infection. 
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CARCINOMA OF THE CECUM IN ASSOCIATION WITH 
ACUTE APPENDICITIS 


Lieut. Cot. Epwarp F. McLAuGHLIN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE finding of cecal malignancy in 
conjunction with acute appendicitis 
is unusual. It is true that cancer of 
the cecum often gives rise to symptoms 
suggesting “chronic appendicitis” and less 
often simulates the picture of acute appen- 
dicitis, but the definite association of the 
two conditions in an intimate pathological 
relationship has been demonstrated very 
infrequently. On the other hand, con- 
sidering simply the mechanics which are 
involved, one would not expect the associ- 
ation of these two conditions to be so 
rare. Yet, it is, and in four representative 
studies!‘ of malignancies of the cecum and 
ascending colon, no instances of the co- 
existence of malignancy and acute appen- 
dicitis are recorded. Erdman and Clark? 
studied forty-eight cases of cecal malig- 
nancy and do not mention the finding of 
acute appendicitis at all. Lahey? reviewed 
the cases at his clinic in 1939 and mentions 
no such association. Chamberlain® studied 
forty-one cases of cecal carcinoma with no 
accompanying appendiceal inflammation 
and Mayo and Lovelace* went over the 
885 case histories of all the cecal and as- 
_cending colon malignancies at the Mayo 
Clinic for the period 1907 and 1938, and 
described no instance of intimate relation- 
ship between the growths and inflamma- 
tion of the vermiform appendix. 
Repeatedly, Charles W. Mayo has 
stressed in talks and in articles the neces- 
sity for examining the cecum at the time 
of appendectomy. He lays particular stress 
upon those cases in which the appendix is 


removed in an “interval stage” or where 


it is found to be not acutely inflamed. A 
certain number of patients having had such 
operations show up with carcinoma of the 
cecum within a relatively short time after- 
wards, and the conclusion is obvious that 
the operator at the time of the appendec- 
tomy failed to evaluate carefully the cecum 
and ascending colon. It is our belief that a 
similar checkup should be made when one 
finds acute appendicitis especially if there 
be any suggestion of a mass present in the: 
lower cecum. It is not advocated that the 
patient be subjected to an intra-abdominal 
exploration which would tend to spread 
contamination from the obviously inflamed 
appendix but it is urged that the available 
portion of the cecum be carefully scruti- 
nized and palpated and the biopsies be 
taken as indicated. With the belief that 
more malignancies of the cecum could be 
found even in association with acute appen- 
dicitis, it is considered worth while airing 
this general subject at the present time. 

The association of cecal malignancy and 
acute appendicitis has appeared as a sub- 
ject entity in the literature but the writings 
on this association of pathologies is scant 
and spotty and seems worthy of review 
and correlation. One more case is reported 
here and added to the small total. A dis- 
cussion of the subject is included covering 
the associated pathologies, the possibility 
of preoperative suspicion and the problem 
of diagnosis at operation. The question of 
what is proper treatment and when it 
should be instituted is also covered. 

While Beran® reported a case of cancer 
of the cecum associated with appendiceal 
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abscess in 1919, it was really Morton, of 
England, who first entered into a discussion 
of the whole problem.® In a case report by 
Murr,’ obstruction by a cecal cancer caused 
appendiceal inflammation and mucocele 
formation. Quoting from what may have 
been a personal communication (since the 
reference could not be traced), Muir writes 
as follows: ‘Wilkie has pomted out that 
acute appendicitis may be the first indi- 
cation of this disease (carcinoma of the 
cecum).” ‘Mayer® reported three cases of 
acute appendicitis in association with bowel 
malignancy, one of which followed the 
course more typical of those in other re- 
ports. Parker and Rosenthal,® cite one 
typical case of cecal carcmoma and acute 
appendicitis in which the carcinoma of the 
cecum invaded and obstructed the base of 
the appendix, giving an obstructive gangre- 
nous appendicitis with rupture for which 
operation was performed and drainage in- 
stituted. The draining sinus persisted and 
the malignancy spread to and involved the 
ileocecal valve giving rise to a subsequent 
obstruction. Secondary operation revealed 
the true status of the conditions present. 
Another case is also reported which was 
almost identical with one of those reported 
by Mayer. It was one in which acute appen- 
dicitis was found in conjunction with an 
obstructing malignancy of the transverse 
colon. As late as 1935, Banks and Green! 
made the statement that in the literature 
they were able to find but three papers on 
this subject, the one by Mayer, the one by 
Parker and Rosenthal and another by a 
French author named Shears!! whose 
article is not available to this writer. The 
immediate authors add another case of 
their own. Also in 1936, Cooke’? reports 
one more case which is a rather typical one. 
The patient had an acute episode of ab- 
dominal pain and was found to have an 
abscess in the appendiceal area. This was 
drained and continued to drain for a period 
of eight months. At this time a mass was 
palpable and the patient was re-operated 
upon. The appendix was apparently com- 
pletely digested for it was not found at the 
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second operation; a cancer of the cecum 
was present, however. The involved tissue 
was removed and an ileotransverse colos- 
tomy done. A local recurrence was noted 
a year and one-quarter later in the ab- 
dominal wall at the site of the sinus tract. 
In 1938, Seegers!* reported three cases of 
carcinoma of the cecum, their clinical 
course resembling that of appendicitis and 
in the same year Speese and Bothe"™ re- 
ported two cases; the one case showed a 
rather typical association of acute appen- 
dicitis plus cecal carcinoma but in the 
other, no acute appendicitis was found, 
although there was every preoperative indi- 
cation that it was present. The subject was 
again discussed in an article by Bartlett 
and Miller'® in which acute appendicitis is 
regarded as a “complication” of carcinoma 
of the cecum. 

Three excellent vilereioe which have 
a bearing on one aspect of the subject, 
namely, the question as to whether car- 
cinoma at the base of the appendix is cecal 
or appendiceal, are given as follows: Young 
and Wyman,'* Uihlein and McDonald,?’ 
and Chomet.!® 

Throughout the scant literature on this 
subject, there appears to be a few common 
denominators: (1) An acute attack suggest- 
ing appendicitis in an individual in whom 
no suspicion of malignancy exists; (2) ab- 
scess formation in the appendiceal region; 
(3) failure to identify the presence of a 
neoplasm at the primary operation; (4) a 
persistence of the draining sinus beyond 
normal expectancy, and (4) the feeling of 
a mass near the lower cecum. 

Sifting out of the case reports those in 
which the malignancy was further along in 
the large bowel than the cecum or in which 
there was some other reason to doubt that 
the intimate association of cecal cancer 
and acute appendicitis existed there remain 
eleven instances of this association. The 
articles by Wilkie (as quoted by Muir’) and 
Shears! were not available. 


CASE REPORT 


A twenty-three-year old, white male first 
noticed abdominal pain June 10, 1944. This 
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Fic. 1. X-ray taken September 1, 1944, showing 
what appears to be extrinsic pressure upon the 
lower portion of the cecum and adjacent small 
bowel, giving a distorted outline of these parts. 
In the center of the infringing mass is a small 
calcified area. 


centered at first in the lower abdomen just 
below the umbilicus but moved very promptly 
to the right lower quadrant and remained as a 
sharp, steady, moderately severe pain until 
the night of June 12, 1944, when the pain was 
so severe it interferred with sleep. On the next 
day the patient was hospitalized. The pain did 
not radiate although the patient occasionally 
felt an isolated sharp twinge in the region 
of the heart on deep breathing. There had been 
loss of appetite and slight nausea since the 
onset of pain but no vomiting. The bowels 
moved daily and stools were well formed. 
There was no dysuria. 

The patient enjoyed good health previously 
except for an alleged attack of appendicitis in 
childhood. The family and social history con- 
tributed nothing. 

Physical findings on abdominal examination 
were described by the examiner as follows: 
“There is moderate tenderness in the right 
lower quadrant about at McBurney’s point 
and there is a smooth, rounded, tender mass 
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Fic, 2. A later appearance of the bowel on the 
same day, September 1, 1944, showing the 
persistence of the deformity in the lower cecum 
and adjacent bowel, apparently from extrinsic 
pressure. One shadow in the small bowel seems 
to demonstrate the Meckel’s diverticulum un- 
suspected at this time but later found at 
operation. 


palpable in the right lower quadrant. Rebound 
tenderness is referred to the right lower 
quadrant.” 

The diagnosis of an acute appendicitis was 
made and on June 13, 1944, the day of admis- 
sion, and the patient was operated upon. The 
operative note is as follows: “‘Abdomen was 
prepared with Tincture of Merthiolate, opened 
through McBurney incision. There was a small 
amount of clear fluid present. The cecum-could 
not be delivered. The appendix could be pal- 
pated lying retrocecally and felt to be 2 cm. 
in diameter by about 7 cm. in length. The 
organ was entirely retroperitoneal, not even a 
trace being visible. An attempt was made to 
mobilize the cecum and expose the appendix 
but the tissues were so acutely infected and so 
friable that it was felt to be better judgment 
simply to drain the appendiceal region. Drain- 
age was established with cigarette drains, one 
in the pelvis, one in the lateral gutter, one in 
the retrocecal portion, where mobilization had 
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the small bowel to the cecum, the fullness of the lower end of the cecum and the 
absence of any remains of the appendix. Meckel’s diverticulum is clearly shown. 


been started. Wound closed about the drain in 
layers.” 

The operation lasted one hour nine minutes. 
Anesthesia was a spinal, 150 mg. of procaine 
hydrochloride being administered. 

The patient’s recovery after operation was 
prompt and his general condition was good. 
Drains were removed on the fifth day. As his 
convalescence progressed, ~-he complained of 
continued pain in the lower right quadrant 
and a palpable mass was still extant there. The 
draining sinus persisted. This status continued 
for approximately, two and one-half months 
when he was transferred to this hospital. . 

Upon examination here, the patient was 
found to be in excellent general condition and 
the only positive findings were the scar of his 
previous operation, a draining sinus within it 
and a palpable mass deep in the lower right 
quadrant beneath the scar. This mass was firm 
and seemed to be fixed to the undersurface of 
the abdominal wall. 

Laboratory examinations gave findings within 
normal limits including hemoglobin values, 
ethrocyte counts and urinalyses. 

X-ray of the gastrointestinal tract (Figs. 1 
and 2) was reported as follows: “‘ . . . Subse- 


quent observation at 2, 3, and 4 hours shows 
a filling defect from what appears to be an 
extrinsic lesion in the right lower quadrant. 
This displaces the cecum and terminal ileum 
upward and 2 or 3 other loops of ileum medial- 
ward. In the center of this defect is a small 
irregular oval shadow about 1.5 cm. having the 
density of calctum. This may possibly repre- 
sent a foreign body reaction. Impression: 
Chronic granuloma in the region of the cecum.” 

It was believed that the patient had an 
ample opportunity to heal his sinus tract. The 
possibility that it was being perpetuated by 
some foreign body at the base of the tract was 
taken into consideration and a decision was 
made to open the abdomen and investigate. 
This was done on September 4, 1944. The 
operative report of this procedure reads as fol- 
lows: “A four-inch right rectus incision was 
made, centered 114 inches below the umbilicus 
and 114 inches to the right of it. On opening 
the peritoneal cavity, the cecum was found to 
be tightly bound to the lateral and postero- 
lateral abdominal wall. Loops of small bowel 
were attached to the cecum by recent but well 
established adhesions. These adhesions were 
severed and the small bowel separated from 
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Fic. 4. Cecum open shows the malignant mass to be at the lower portion of the cecum 
near where the appendix presumably joined it. 


the cecum. It was impossible to bring the 
cecum up without breaking into the chronic 
inflammatory fibrous tissue which bound it to 
the abdominal wall. Separation of the cecum 
from the parietes was begun and carried on 
gradually. Very firm and even calcareous 
fibrous and chronic inflammatory tissue was 
encountered. Pieces of this very firm tissue 
were taken for microscopic examination. The 
cecum was not opened during the freeing 
process but its undersurface was quite raw 
when it was finally dislodged. No remains of 
the appendix could be identified despite the 
fact that the area where it might be expected 
was well exposed. The raw surface of the cecal 
wall was closed over with ‘oo’ plain catgut 
sutures. A cigarette drain was placed in the 
operative area and brought out through the 
lower angle of the wound. The abdomen was 
then closed in layers.” 

Following this operation the patient had a 
somewhat stormy convalescence with drainage 
from the new wound. He gradually improved, 
however, and after approximately four weeks, 
the draining sinus had healed over as had also 
the original sinus. 

The report from the pathologist on the sec- 
tions submitted was most interesting. “ His- 
tology: Histological examination of wall of 
specimen sent in from the operation reveals 
an infiltration in all of alveolar gland com- 
posed of a single layer of columnar epithelium 
resembling intestinal mucosa. They are grow- 


ing without a definite pattern in a connective 
tissue stroma which is infiltrated with lympho- 
cytes. Although this represents a definite 
malignancy, it is of low grade pathologically 
since the alveolar structure is well maintained 
throughout. Some of the glands secrete mucous. 
Diagnosis: Adenocarcinoma of intestine, prob- 
ably colon.” 

On the basis of these findings another oper- 
ation was unquestionably necessary. Some 
time was allowed for further convalescence and 
general up-building and included a furlough 
home since the man’s morale was somewhat 
low. This delayed the direct action upon the 
malignant growth but it was time well spent 
for when the patient returned he was in good 
spirits, had gained weight and the abdominal 
wall was free of any residual infection. The 
preoperative checkup revealed normal find- 
ings for blood count, hemoglobin, plasma 
protein level and blood chemistry. The bowels 
moved normally every day and he never had 
any indication of change in bowel habit nor 
had blood ever been detected in the stools. 

On November 16, 1944, (five months after 
the first admission for “acute appendicitis’’) 
a third operation was performed. The descrip- 
tion follows: “‘With the patient under anes- 
thesia, palpation of the abdominal wall and 
through it the abdomen itself revealed a mass 
in the lower right quadrant approximately 
2’ X 3’’ in measurement. This was firm and 
fixed. The abdomen was opened through the 
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Fic. 5. Microphotograph (X 125) represents the more 
adenoid portion of the tumor showing irregular 
large mucus secreting glands with some loss of 
polarity of nucieii and piling of cylindrical epi- 
thelial cells. Some of the tubules show cystic 
distention. 


previous right rectus incision and after omental 
adhesions were freed, the bowel in the lower 
right quadrant was seen to be tightly bound 
down. Hard tissue was palpated in the region 
of the lower cecum and in the mesentery 
nearby, nodules were felt. Small loops of bowel 
bound in the mass were freed and the mass 
seemed to involve the cecum. This was fixed 
to the adjacent structures and separately to 
the anterolateral abdominal wall. The liver 
was examined and found to be normal; there 
were no nodules in it. Firm and hard glands 
were present in the mesentery, both adjacent 
to the mass and beyond the immediate vicinity 
of the same. The cecum with its contained 
mass was gradually freed from the tissues in 
contact with it. The process of freeing was a 
tedious one and it was impossible to separate 
the mass completely from the posterolateral 
peritoneum and abdominal wall. In order to 
mobilize the cecum, the peritoneum and part 
of the muscle tissue of the abdominal wall was 
incised in an encircling manner and brought 
away with the mass. Elevating the lower por- 
tion of the cecum, the iliac vessels and ureter 


‘were separated from it. The small bowel 


proximal to the cecum was traced backward 
and a Meckle’s diverticulum found bound deep 
in the pelvis. Going distally from the mass, the 
ascending colon seemed free of involvement in 
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Fic. 6. Microphotograph (X 600) shows typical 
secreting cylindrical cells that line some spaces; 
the dark band-like nucleus (indicated by arrow) 
is a mitotic figure removed from normal position 
against the basement membrane. Other space 
filled with thin mucin has lost its epithelial lining. 


its upper portion. The bowel was divided 
through the transverse colon near the hepatic 
flexure and again approximately 4’ proximal to 
the ileocecal junction. The portion between, 
including the mass, was removed. Both ends 
of the bowel were closed in and a side-to-side 
ileotransverse colostomy done. Prior to the 
anastomosis all suspicious glands were dis- 
sected out and that portion of the abdominal 
wall which was about the old sinus tract lead- 
ing down to the mass was excised in toto. 
Sulfanilamide powder was dusted onto the 
bowel. A cigarette drain was placed in the area 
and brought out through the opening made by 
the excision of the sinus tract. The abdominal 
wounds were closed by through-and-through 
sutures of #10 crochet cotton.” : 

For a day or two there was some drainage 
of serum and blood from the wound but the 
patient’s recovery was rapid and most satis- 
factory. He was passing gas within five days 
and had a bowel movement on the seventh 
day. Both abdominal wounds were completely 
healed within two weeks. 

A report on the tissue examination dated 
November 30, 1944, reads as follows: ‘There 
is a large Meckle’s diverticulum 6 cm. in length 
and 2 cm. in diameter. This shows no inflam- 
mation or ulceration. A portion of the ileum is 
adherent to the cecum by old adhesions and in 
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intimate contact with a large tumor mass the 
size of a small apple. (Fig. 3.) On the serosal 
side it is covered by a fibrous tissue adhesion. 
On the mucosa side it shows two fungating 
protrusions into the Jumen measuring each 
approximately 3 cm. in diameter. (Fig. 4.) The 
section through the tumor mass reveals it to 
lie in the mucosa and submucosa. However, 
section into the mass of fibrous tissues by 
which the ileum is bound to the cecum reveals 
an infiltration of malignant tissue throughout 
this area. Tumor is somewhat gelatinous on 
section suggesting colloid type of malignancy. 
There are four regional lymph nodes mcluded 
with the specimen. Only one of these is en- 
larged and is found to contain a dense white 
indurated tissue resembling malignant tissue. 
The others also show this same type of tissue. 
There are no implants of carcinomatous 
tissue visible on the free portions of the ileum 
or its mesentery. Histology: Histological ex- 
amination of the mass and the regional lymph 
nodes reveals a similar picture in each. In a 
fibrous stroma infiltrated with lymphocytes, 
there is a growth of atypical glands lined by 
columnar epithelial cells. These show pleomor- 
phism and mitotic figures. Atypical large 
round cells with rounded eccentric nuclei char- 
acteristic of colloid type of adenocarcinoma are 
also seen and atypical gland spaces are filling 
with stringy basophilic mucus. Diagnosis: 
Colloid adenocarcinoma of the cecum with 
metastasis to regional lymphnodes.” (Figs. 5 
and 6.) 

The soldier made a complete recovery from 
this operation and was soon able to eat a 
regular house meal. His bowels moved daily 
and he gained weight. X-ray examination of 
the bones and chest showed no evidence of any 
spread of the malignancy and after a two 
months’ convalescence, he was discharged. 


COMMENT 


The discussion may be introduced by 
quoting from the article by Uihlem and 
McDonald" in which they describe. three 
types of carcinoma of the appendix, the 
last of which is that type “which resembles 
both grossly and microscopically those 
found in the colon and which will be re- 
ferred to as the colonic type.’ Speaking 
further of this colonic type of appendiceal 
carcinoma they state, ‘Because of their 
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Fic. 7. This microphotograph shows tumor infil- 
trating the skin. Skin is to the right; tubules of 
tumor cells seen invading dermal papilla via 
lymphatics. In derma and subcutaneous area to 
the left are spaces filled with mucin; occasionally, 
a tubule of tumor was seen and in some of the 
smaller spaces are loosened islands of secreting 
tumor epithelial cells. 


frequent location in the base of the appen- 
dix, obstruction to the appendiceal lumen 
usually results early in the course of the 
disease. As a consequence, acute appendi- 
citis usually with perforation is a common 
occurrence.” While the cases which are 
under discussion in this paper are not car- 
cinomas of the appendix, still the location 
of a carcinoma in the cecum in many in- 
stances will result in the same mechanical 
blockage of the lumen of the appendix, 
either by direct impingement or by the 
impingement of secondary inflammatory 
swelling. One other point should be men- 
tioned in the possible etiology of acute 
appendicitis and that is the réle of infec- 
tion. Should the surface of the carcinoma 
become eroded, certainly an entrance is 
furnished for bacteria which may make 
their way to the tissues in the walls of the 
adjacent appendix and thus contribute to 
if not precipitate the attack of acute appen- 
dicitis. In any event the most likely possi- 
bility as far as the carcinoma precipitating 
an attack of acute appendicitis goes, is the 
one of obstruction of the appendiceal lu- 
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men. It is not entirely out of the realm of 
possibility, however, that a certain number 
of these patients simply develop simulta- 
neously an attack of acute appendicitis in 
the presence of a carcinoma in the adjoin- 
ing cecum. 

An interesting sidelight and again pos- 
sibly explained by blockage of the appen- 
diceal lumen by the growth or its attendant 
inflammation, is the fact that certainly 
in one case as described by Speese and 
Bothe,'* a carcmoma of the cecum may 
give convincing signs and symptoms of 
acute appendicitis when none is actually 
present. The convincing picture in a case 
like this could undoubtedly be due to a 
temporary distention of the appendiceal 
lumen with retained gas without the organ 
actually going on toa state of inflammation. 

In our own case, the proximity of the 
growth to the appendiceal Iumen certainly 
suggested obstruction as the underlying 
etiological factor. 

As to diagnosis, it is almost impossible 
to diagnose the presence of the two lesions 
preoperatively. If the attack were to come 
on in a patient with preceding classical 
signs and symptoms of a malignancy in 
the cecum, it might be possible to arrive 
at an accurate diagnosis. Usually these 
co-lesions have occurred in rather young 
individuals in whom the presence of a 
malignancy has not been suspected. Diag- 
nosis with the abdomen opened is difficult 
enough in the presence of the acute inflam- 
mation in and about a gangrenous appen- 
dix. In the case here cited the appendix 
was apparently thick, acutely inflamed 
and completely retrocecal and the picture 
very confusing. It is very difficult to tell 
whether the swelling and firmness in the 
adjacent structure of the cecum is due to 
a neoplasm or whether it is simply a con- 
tinuity of an inflammatory reaction. If the 
presence of malignancy is suspected, cer- 
tainly a biopsy of nodes, appendages or 
even possibly of the bowel wall itself is 
indicated. Should an abscess be present, 
the diagnosis is even more difficult, for the 
operator feels restricted in his investiga- 
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tions within the abdomen. In cases of 
longer standing, the clue is the persistence 
of the drainage and the chronicity of the 
sinus tract; also as in our own case, the 
presence of a mass may be detected later 
deep within the abdomen usually at the 
base of the simus tract. Even with this 
picture it must be recognized that sinuses 
followmg appendiceal abscesses in which 
the appendix or part of it is allowed to re- 
main in the belly, persist for a long, long 
time whether a cancer be there or not. One 
is faced with the decision as to whether he 
should or should not open the abdomen to 
investigate the situation and again when 
such investigation is most desirable. Cer- 
tainly, a period of time should be allowed 
to elapse in order to permit what infection 
Is present to become as inocuous as pos- 
sible. Upon this secondary investigation 
one may not be able to tell grossly that he 
is dealing with a malignant mass, as was 
true here. Again, in this present case the 
presence of a calcification suggested very 
strongly a marked chronic inflammatory 
reaction which undoubtedly was also pres- 
ent, but in addition, the patient had a 
malignancy of the cecum. Frozen sections 
would be of great help in such contingencies. 
As far as the operative treatment goes, 
two fundamental things need to be done: 
First, the involved bowel and adjacent 
lymph nodes should be removed as_com- 
pletely as possible and bowel continuity 
restored. In the second place, the contact 
portion of the abdominal wall plus the 
tissue surrounding the sinus tract should 
be removed en bloc. The need for this is 
well demonstrated in our present case in 
which sections taken from along the sinus 
tract showed a creeping towards the sur- 
face of the malignant epithelium. (Fig. 7.) 
Unless one is dealing with a badly infected 
area, the one-stage ileotransverse colos- 
tomy, following the removal of the in- 
volved portion of the bowel, is desirable. 


SUMMARY 


1. The literature on the subject of car- 
cinoma of the cecum in association with 
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acute appendicitis has been reviewed and 
a total of eleven cases found therein. One 
more case is added. 

2. The common succession of events Is: 
(1) Signs and symptoms of acute appen- 
dicitis in an individual unsuspected of har- 
boring a malignancy; (2) appendiceal 
rupture and abscess formation; (3) drain- 
age of the abscess without recognition of 
the presence of cecal cancer; (4) failure of 
the resulting sinus to close, and (5) the 
feeling of a mass in relation to the lower 
end of the cecum. 

3. Diagnosis preoperatively is almost 
impossible. Diagnosis at operation rests on 
suspecting the possibility of the presence of 
a growth, carefully examiming and evalu- 
ating the available portion of cecum and 
finally taking tissue for microscopic exami- 
nation when indicated. 

4. Resection of the affected portion of 
bowel, the tissue in the “contact”’ part of 
the abdominal wall and the tissue sur- 
rounding the sinus tract should be done. 
A primary ileotransverse colostomy re- 
stores bowel continuity. 
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EMBRYONAL TUMORS OF KIDNEY IN INFANCY AND 
CHILDHOOD 


J. Fusaro, M.D. 
Assistant Attending Surgeon, Norwegian Hospital 
BROOKLYN, NEW YORK 


ENAL tumors were known to surgeons 

for a long time. Koenig attempted 

to classify them as early as 1826. 
Rathery, in 1870, called attention to the 
fact that the kidney was the organ most 
frequently affected by malignant disease in 
infancy. Jacobi, in 1884, demonstrated the 
frequency of these tumors and _ studied 
their typical structure and demonstrated 
their presence at birth. Ewing! states that 
it is rare after the tenth year and is usually 
found in the first three years. It has been 
found to be responsible for the largest per- 


‘centage of malignancy in infancy and its 


large size has been reported as a cause of 
dystocia. A more complete review of the 
history of renal tumors may be had by 
reference to articles by Kretschmer? and 
Gilbert.’ 

Kidney tumors may be divided accord- 
ing to their histological structure and ac- 
cording to the character of the growth of 
the tumors into three groups: (1) Benign: 
lipoma, chondroma, osteoma, fibro-aden- 
oma; (2) malignant: sarcoma, adenosar- 
coma, adenomyosarcoma, teratoma and 
sarcocarcinoma, and (3) cysts: congenital 
cystic kidney, hydronephrosis, pyoneph- 
rosis and ecchinoccal cysts of kidney. 

Many attempts have been made to give 
a satisfactory explanation of these curious 
tumors. Some do not explain all the fea- 
tures and some contradict each other. 
Wilms” supposed that undifferentiated 


germs of mesoderm were deposited in the © 
' primitive kidney at a very early period of 


embryonal life where they acted as a matrix 
for composite tumors composed of various 
tissue elements. Dean and Pack‘ have given 
an excellent review of the various theories. 
They concluded that (1) the tumor origi- 


nates at different developmental periods of 
the embryo; (2) the renal blastoma or neph- 
rotome is a predominating contributing 
structure, and a tumor anlage which estab- 
lishes itself at this stage will elaborate 
tissue easily recognized as renal in origin; 
(3) mm a tumor anlage which separates 
earlier, before the formation of the neph- 
rotome, there is a larger number of possi- 
bilities for elaborating multiple tumor cells, 
which may account for the presence of 
muscle fibers and other tissues in the tumor. 

Pathology. The tumors vary greatly in 
size. They have been reported to be as 
large as 5,000 Gm.; one case was reported 
in which the distended abdomen extended 
down to the knees. The tumors are pre- 
dominantly unilateral (85 to go per cent), 
encapsulated, retroperitoneal and arise 
within the kidney capsule. The kidney 
takes no part in the tumor formation and 
usually there is a layer of fibrous tissue 
between the neoplasm and the atrophied 
kidney which is reduced to a shell. The 
tumors are usually of a hard elastic con- 
sistency, smooth, irregular and non-fluctu- 
ating. There may be areas of necrosis in 
different parts (usually at the areas of most 
rapid growth). Due to various tissue ele- 
ments present, the cut surface will reveal 
areas where different cells are in prepon- 
derance. The blood supply is usually ex- 
tremely rich and it is not uncommon to see 
many blood sinuses throughout the tumor. 

Histologically, the most striking feature 
is the embryonal character of the cells. The 
tumor is in true sense a mixed tumor, the 
usual cells found being composed of epi- 
thelial, fibroblastic and smooth muscle 
cells. Other cells that have been reported 
are striated muscle, cartilage and bone. A 
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great many varieties of arrangement of the 
above elements have been reported. The 
cells are usually of cuboidal or cylindrical 
character arranged about a Jumen, so as to 
resemble an abortive renal tubule. Between 
these are usually seen strands or sheets of 
fibroblastic cells among which may be 
found groups of smooth muscle cells, 
striated muscle, cartilage and in rare cases, 
bone. 

Clinical Symptoms and Findlaaé. The 
outstanding feature is the presence of an 
extremely rapidly growing mass and in the 
majority of cases this is the only thing 
noticed until late in the disease when loss 
of weight, digestive disturbances and pain 


make their appearance. The mass is usually - 


hard, smooth, non-fluctuating and freely 
movable. The enlargement is the first 
symptom in about 85 per cent of cases; 
while in adults the enlargement is the first 
symptom in only 23 per cent of cases. Pain 
is very rare in children (about 7 to 8 per 
cent) while in adults it often is the first 
symptom. Pain, when found, is usually in 
the back and loins. 

Hematuria, casts and albumin are 
usually the last findings, when they do 
occur, for in over 50 per cent of the re- 


ported cases, repeated urine examinations. 


were negative to the end. This is also a 
differentiating factor between tumors of 
children and adults, for in adults it is prac- 
tically a constant finding. 

The general well being of the patient is 
usually very slightly or not at all affected 
in the beginning. It is not until the end of 
the illness that there is a rapid loss of 
weight; red cells and hemoglobin rapidly 
go down and cachexia ensues. At this time 
digestive disturbances set in, varying from 
nausea to severe vomiting with no reten- 
tion of any food. There usually is constipa- 
tion to obstipation, but it is not uncommon 
to see severe diarrheas with extremely foul 
greenish stools. 

Diagnosis. These tumors are not din 
nosed any earlier or more frequently today 
than they: were forty years ago. General 
clinical examination, the history, and 


Fusaro—Renal Tumors 


595 


American Journal of Surgery 


physical examination lead to their recog- 
nition. There are no early symptoms. The 
classical triad of hemorrhage, pain and 
tumor is of no value in children, for as pre- 
viously pointed out, the cardinal feature is 
only the rapidly growing mass. In the dif- 
ferential diagnosis the following are to be 
considered. 

An enlarged spleen may be recognized 
by its general form, the more anterior 
position, the greater mobility, its displace- 
ment by respiration; probable alteration of 
the blood picture may facilitate diagnosis. 

A liver tumor can often be differentiated 
by its relationship to the lower border of 
the lung, possible jaundice and functional 
tests. 

In acute cases of hydro- and pyoneph- 
rosis the sudden onset with collapse, high 
fever, etc., through torsion will help us, 
while in the slower cases of compression or 
stricture, a round fluctuating mass is found. 

Cystic kidney is as a rule bilateral with 
lobulated surface. Large tumors of this type 
are not seen for they cause death. 

Ecchmoccic cysts are diagnosed easily if 


perforation of the urinary tract takes place 


and hooklets or daughter cysts are found. 
Eosinophilia is of value if over 7 per cent 
and intestinal parasites can be excluded. 

Adrenal tumors (neuroblastomas) are 
only recognizable as such if they give the 
typical metastases in the liver (Pepper 
type) or in the skull with orbital hemor- 
rhages (Hutchinson type). 

Enlarged mesenteric glands are gener- 
ally found in the median Iine; malignant 
tumors are smaller, harder and more 
nodular. 

Tubercular growths are seen more in the 
lower abdomen and usually lie transversely. 

Peritoneal cysts are fluctuating, more 
movable and not so large in size. 

Ovarian cysts as a rule can always have 
their connection with the uterus ascer- 
tained and patients are sometimes subject 
to precocious menstruation. 

Psoas abscesses are most easily palpable 
above the inguinal ligament and have an 
oblong shape. They cause a typical position 
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of the leg and extension of the thigh is 
painful. 

Considering all of the above, a diagnosis 
is still impossible many times without an 
exploratory laparotomy. The laparotomy 
is advisable for no matter how difficult the 
diagnosis may be, the treatment is most 
certainly even more so. 

Prognosis. Prognosis is indeed very 
poor with figures by McNeill and Chilko® 
well over go per cent in a series of 383 cases. 
In smaller series of cases it was 100 per 
cent as in Bothe’s series of seven cases.° 

Treatment. Because of the varied struc- 
ture of the tumor, depending upon the de- 
velopmental period of the embryo when it 
took origin, the rate of growth and response 
to various kinds of treatment, treatment is 
greatly variant. The time in the disease 
that. consultation is sought. and the pa- 
tient’s condition also play a great part. The 
rapidity with which metastases have been 
seen to occur in patients under observation 
is another deciding factor.’? There have 
been, as a result, various methods of treat- 
ment instituted by different men. Ladd 
and White,® in reviewing sixty cases, stress 
immediate surgery as soon as the diagnosis 
is made. They advise immediate surgery 
because during the time that is required for 
preoperative radiation and the waiting 
period for surgery, the chance for metas- 
tasis by way of the blood stream is very 
good. They are of the opinion that if the 
patient is adequately prepared physiologi- 
cally, the operative mortality is negligible; 
that the tumor should be approached by 
the transperitoneal route so that the renal 
vessels may be ligated first, thus prevent- 
ing dissemination of viable tumor cells. 


They also are of the opinion that pre- . 


operative radiation for shrinkage of the 
tumor may force malignant cells into the 
blood stream. Of the sixty so managed, 
fourteen were probably cured and in four 
the operations were too recent to form any 
conclusions. 

Dean’ employed radiation alone in 
twenty cases in the past fifteen years and 
reports that five of the patients are living 
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without any evidence of metastases five or 
more years after treatment. Although this 
is a high percentage of cures, he does not 
recommend this procedure because even in 
the most radio-sensitive cases it probably 
requires many months to devitalize the 
tumor completely, and during this time 
metastasis can take place. He reserves ex- 
clusive radiation for those cases that pre- 
sent metastatic lesions already present, 
believmg that at that stage surgery has 
nothing to offer. 

Randal® stresses the advantages of pre- 
operative irradiation over postoperative 
irradiation, pointing out that recurrences 
after irradiation exhibit increased resist- 
ance to this form of therapy and ultimately 
the new growth exceeds irradiative destruc- 
tion, i.e., becomes “fast” to any type of 
irradiation. He also considered the im- 
portance that preoperative irradiation in- 
clude the chest and abdomen in order to 
attempt creation of an unfertile field for 
metastatic transplants that may be dis- 
lodged by the handling of the tumor at 
extirpation. 

Kerr and Stephens! also stressed the 
use of irradiation preoperatively as being 
of great value, concluding that it appears 
that on those operable cases, preoperative 


roentgen therapy improves the prognosis 


while postoperative therapy apparently 
has nothing more to offer than surgical re- 
moval without irradiation. 

Priestley and Broders,!! in their review 
of sixty-five cases of Wilm’s tumor, con- 
clude that preoperative irradiation followed 
in three to six weeks by nephrectomy with 
extensive postoperative irradiation was the 
treatment of choice. 

Soloway,” Bixler, Stenstrom and 
Creevy!® and Rowe and Frazer" are also 
of the opinion that pre- and postoperative 
irradiation should be used and constitute 
the methods of choice. 

_The various methods of treatment for 
Wilm’s tumor may be summarized as: (1) 
surgery alone, (2) radiation therapy alone, 
(3) surgery with preoperative radiation, 
(4) surgery with postoperative radiation, 


(2 
3 
= 
4 
; 
4 
~ 
. 
ing 
4 
: 


Vor. LXXII, No. 4 


and (5) surgery with preoperative and 
postoperative radiation. The results of 
treatment by various methods in thirteen 
different series of cases is given by Bixler, 
Stenstrom and Creevy.!* The final answer 
will come with further study in the publi- 
cations of the future. Results, as a whole, 
are poor regardless of the method of 
therapy instituted. 


CASE REPORT 


J. M., a male infant, seven and a half months - 


of age, was admitted to the Norwegian Hos- 
pital with a complaint of a rapidly growing 
abdominal mass. The mother first noticed a 
rather large, hard mass in the right upper 
quadrant about three weeks prior to admission. 
She stated that at first the mass seemed 
tender, but after a few days the baby did not 
mind pressure over the mass. Except for being 
slightly restless at night, the mother claimed 
the baby had not appeared to be sick, though 
she thought it might have had a little fever at 
night. The baby had been breast fed until one 
week prior to admission, when he was put on a 
formula. Stools were normal, but after being 
given the formula they became loose and very 
soft. At times the mother had noticed curds 
and mucus in stool, but no blood. The baby 
was full term at delivery. Delivery was by low 
forceps but otherwise uneventful. The baby 
progressed very well, taking breast as men- 
tioned and ate cereals, vegetables, eggs, apple- 
sauce and other baby foods which were all well 
tolerated. He had taken cod liver oil and orange 
juice daily. The family history revealed noth- 
ing of a contributory nature. Physical examina- 
tion revealed a well nourished, well developed 
male infant about seven and a half months old, 
resting comfortably in bed, with no evidence 
of any distress; hemic component was good, 
respirations normal, there was no dehydration, 
eruptions or evidence of any acute illness. 
Detailed physical examination revealed noth- 
ing of note except the abdomen, which was of 
irregular contour with an enlargement in 
right upper quadrant. The skin was tense and 
there were a few prominent veins visible over 
the enlargement. The mass extended out to 
the flank and back and downward: to the 
umbilicus. It was hard, smooth and globular 
in shape. The mass was distinct from the liver 
and was freely movable. Percussion note over 
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the mass was flat. No fluid wave was elicited. 
The mass was apparently the kidney. The 
left kidney was not palpable, nor was the spleen. 

Urine examination on admission revealed it 
to be straw-colored, clear, with an acid reaction, 
specific gravity 1020, with a trace of albumin, 
few uric acid crystals with no white or red 
blood cells. Blood count on admission: red 
blood count, 4,300,000; hemoglobin 85 per 
cent; white blood count 12,700, neutrophils 
73 per cent, lymphocytes 25 per cent, endo- 
thelial 2 per cent. Stool examination on admis- 
sion showed a slight amount of mucus but no 
blood or parasites. X-ray examination revealed 
a large opaque mass occupying the entire right 
upper quadrant of the abdomen. Skull, lungs, 
spine and long bones revealed no evidence of 
metastases. 

Diagnosis of neoplasm .of right kidney, 
probably Wilm’s tumor, was made and ne- 
phrectomy was performed by the transperi- 
toneal route. No special difficulties were 
encountered and infant withstood the operation 
very well. The mass was retroperitoneal and 
about five to six inches in diameter, more or 
less globular in shape. It displaced the liver 
upward and the transverse and ascending 
colons toward the midline. The kidney itself 
was thinned out and reduced to a mere shell. 
Microscopic section showed two types of 
tissues, fibrous and epithelial. The fibrous 
tissue was dense and stained very deeply. 
Section showed spaces lined with what ap- 
peared to be papillae undergoing fibrous 
replacement. The epithelial cells were cylin- 
drical in type and arranged in a heterogenous 
glandular arrangement, surrounded by loosely 
woven, but very cellular connective tissue. 
There were several areas of necrosis and hemor- 
rhage in the epithelial portion. Pathologic 
diagnosis was: Embryoma of right kidney. 

The infant made an uneventful recovery and 
was discharged from the hospital exactly two 
weeks following operation. The infant prog- 
ressed very well, gaining weight, etc. Two 
weeks later, infant began to receive irradiation 
with the thought in mind of. preventing meta- 
stasis. However, one month following discharge 
from hospital a small mass in the left kidney 
area made itself apparent to deep palpation. 
This mass grew very rapidly in the face of 
continued roentgen therapy and inside of one 
month had reached to almost the size of the 
original tumor on the right side. The baby’s 
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condition during this month became steadily 
worse in spite of adequate supportive measures 
and finally, by the end of the month, the infant 
expired. Postmortem examination was refused 
by the family, but there is no doubt that the 
growth in the left kidney was of a metastatic 
nature and definitely associated with the orig- 
inal tumor. 


SUMMARY AND CONCLUSIONS 


1. Tumors occur within the first three 
years of life. 

2. They are definitely embryonal in 
nature. 

3. Development is independent of the 
kidney. The kidney itself does not take 
part in the growth, but undergoes atrophy 
and is reduced to a shell. 

4. Growth is extremely rapid, producing 


‘tumors of enormous size, and they are 


usually unilateral. 
5. Associated symptoms are few and 


occur late. 
6. Various ‘methods of treatment and 


management are stressed. 
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7. A case report is presented. 
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A MODIFIED WHIPPLE OPERATION FOR CARCINOMA AT 
THE AMPULLA OF VATER* 


Mosts BEHREND, M.D. 
Attending Surgeon, Mt. Sinai Hospital 
PHILADELPHIA, PENNSYLVANIA 


INCE 1935, when Whipple, Parsons 
S and Mullins advocated their tech- 

nic for the radical removal of car- 
cinoma of the ampulla of Vater and the 
head of the pancreas, numerous modifica- 
tions have been proposed. The original op- 
eration was performed in two stages. In the 
first stage the common duct was ligated 
and a cholecystojejunostomy was_per- 
formed. In the second stage the lesion 
was removed and a gastrojeyunostomy 
performed. Whipple now completes the op- 
eration in one stage. Orr’s modification 
consisted in performing an operation in 
two stages. In the first stage a choledocho- 
gastrostomy and a posterior gastrostomy 
were completed. In the second stage he 
removed the head of the pancreas with the 
duodenum. Horsley operated upon a pa- 
tient for carcinoma of the ampulla of Vater, 
which histologically proved to be a benign 
growth. After the removal of this lesion 
with the duodenum and head of the pan- 
creas he implanted the common duct into 
the open end of the duodenum. The pan- 
creas was also included in this anastomosis. 
In another case in which the gallbladder 
had been removed, Hunt performed a cho- 
ledochojejunostomy. The pancreas was im- 
planted into the distal portion of the 
jejunum. Brunschwig performed the opera- 
tion in two stages. In the first stage a 
cholecystojejunostomy and a posterior gas- 
trojejunostomy were performed. In the 
second stage the diseased area was excised. 
The free end of the pancreas was oversewn. 
Hunt and Trimble then advocated a one- 
stage operation with the common duct an- 
astomosed to the jejunum with the aid of a 


T tube. The pancreas was inserted into the 
proximal end of the jejunum. In the opera- 
tion as advocated by Trimble im one stage 
the same technic is used, except that the cut 
end of the pancreas is oversewn. 


CASE REPORT 


J.S., age forty-three, a female, was admitted 
to the Mt. Sinai Hospital on December 14, 1944, 
service of Dr. Abraham Trasoff, and she was 
discharged on February 3, 1945. Her chief com- 
plaint was jaundice for one year, bile stained 
urine and light stools. There was no weakness, 
nausea, vomiting or fever. At the outset of her 
symptoms the abdomen was enlarged due to 
gaseous distention. Eructations. of gas were 
frequent. Pruritis was an annoying symptom. . 
She lost ten or twelve pounds in weight. Her 
previous history and family history were 
unimportant. 

A physical examination revealed a patient 
with generalized jaundice with slight rigidity 
in right upper quadrant of the abdomen. The 
icteric index at this time was 65. In the follow- 
ing few weeks after March 7, 1944, the jaundice 
decreased somewhat and the pruritis abated. 
Then for the following five months the jaundice 
and pruritis became more severe. She refused 
hospitalization at this time because she never 
had any abdominal pain. She came to the 
medical clinic on December 7, 1944, and was 
admitted to the hospital on December 14th. 
Blood pressure was 110/64. There was no 
edema or cyanosis. The sclera were stained a 
deep yellow. The tongue was very dry and 
there were small palpable lymphatic glands in 
the submaxillary areas. The heart was normal. 
There were no murmurs and the heart was‘not 
enlarged. There was no diminution of the 
breath sounds. Some impairment to percussion 
in both upper portions of the chest posteriorly 
was noted. The remainder of the chest was 


* From the Service of Mt. Sinai Hospital, Philadelphia, Pa. Read before the South-Southeast Branches of The 
Philadelphia County Medical Society on March 20, 1945. 
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Fic. 1. Section of skin showing vanvhaunaliies cells. 
f 


normal. No rales were present. The abdomen 
was soft without splenic enlargement. The area 
over the gallbladder was rigid. The liver was 
‘somewhat enlarged and could be felt below the 
umbilicus. The edge was irregular. The surface 
seemed smooth and not tender. The diagnosis 
‘at this time was carcinoma of the head of the 
pancreas with possible metastasis to the liver. 
Laboratory findings were as follows: Urine 
reaction acid specific gravity 1005; protein ft., 
sugar negative; white blood cells 30-35; red 
blood cells occasionally; urobilinogen in urine 
1.60 dilution; hemoglobin Gm. 8.7 per cent 
(62 per cent); red blood count 3,030,000; white 
blood count 10,700; seg. 67; non-seg. 6; lympho- 
cytes 17; monocytes (trans.)—4; eosinophiles— 
6. platelets—220,000; fragility—o.48—0.30; 
prothrombin time 15 per cent; blood sugar 117. 
BUN 10.1; cholesterol 624—cholesterol esters 
290—ratio 46 per cent. phosphorus—3.4; phos- 
phatase—12.4 units; van den Bergh 4.8 mg. per 
cent; icteric index—124; hippuric acid test 
2.2 Gm.; total proteins—6.4; benzoic *acid— 
3.4 Gm. in four hours; ceph. flocc.—o. W. and 
K.—negative; serum amylase—205; U/100 cc. 
of serum. | 
On December 20th, I was called in consulta- 
tion to give a surgical opinion. Physical ex- 
amination revealed the liver to be very much 
enlarged. The gallbladder was also enlarged giv- 
ing rise to Courvoisier’s sign. The spleen could 


OcrToBER, 1946 


not be palpated. The patient was jaundiced due 
to obstruction of the common duct as a result 
of carcinoma of the head of the pancreas. 

On December 29th, a piece of skin was re- 
moved and sent to the laboratory for histologi- 
cal examination. Dr. D. Meranze, Director, 
reported that the specimen consisted of a piece 
of skin measuring 2.5 by 0.3 cm. The cut surface 
presented no unusual features. Under the micro- 
scope small aggregates of non-specific xantho- 
matous cells were present. The pathological 
diagnosis: skin xanthomatosis. (Fig. 1.) Six 
months after operation all evidence of skin 


-xanthomatosis had disappeared. One year after 


operation revealed a normal condition of the 
skin body surface. 

The findings at operation revealed a papillary 
carcinoma of the papilla of Vater (Fig. 2.), 
marked dilatation of the biliary system, hydrops 
of the gallbladder, biliary cirrhotic liver and 
marked enlargement of the liver. 

On January 5, 1945, under fractional spinal 
anesthesia, the abdomen was prepared in the 
usual manner, and an upper right rectus in- 
cision was made through the peritoneum. All 
bleeding points were caught, clamped and li- 
gated with plain No. o catgut. The gallbladder 
was found to be enormously enlarged, measur- 
ing approximately 8 by 5 cm. The common bile 
duct was seen to be enormously dilated, measur- 
ing approximately 1.3 cm. in diameter. The 
common bile duct was palpated. No stone or 
induration could be felt. The head of the pan- 
creas was then palpated and found -to be of 
normal consistency. At the entrance of the 
common bile duct into the duodenum a papil- 
lary neoplasm was felt protruding into the 
duodenum. Although the gallbladder was very 
tense, upon pressure it was partially emptied 
into the duodenum. The tension of the gall- 
bladder was then released by means of a trochar 
and cannula. The common duct was incised 
longitudinally. A lead probe was passed into the 
common duct and passed readily into the 
duodenum meeting only a slight obstruction at 
the papilla of Vater. The duodenum was mobil- 
ized by blunt and sharp dissection. Stone 
clamps were placed at the duodenal cap, and 
the duodenum was incised between the clamps. 
The pyloric stump was inverted by three layers 
of sutures. The duodenum was then freed and 
doubly clamped at the junction of the second 
and third portion of the duodenum and cut 
between clamps. The distal stump was inverted 
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Pancreatic Duct 


Pancreas 


Fic. 2. Papillomatous tumor acting as a ball valve 
at the ampulla of Vater. . 


by three layers of sutures and the common bile 
duct was cut across approximately 3 cm. from 
the ampulla of Vater. A wedge-shaped portion 
of the pancreas was excised along with the 
duodenum and the distal portion of the com- 
mon duct. The head of the pancreas was over- 
sown with interrupted linen sutures, and a pad 
of fat was brought down to cover the inverted 
stump. The common duct was then anastomosed 
to the prepyloric end of the stomach with a 
water-tight suture line. The transverse meso- 
colon was incised, the proximal portion of the 
jeyunum was brought through this opening and 
a side-to-side anastomosis was performed be- 
tween the stomach and jejunum. The jejunum 
was then sutured to the edges of the incision in 
the mesocolon with interrupted sutures. (Fig. 
3.) A Mikulicz drain was placed to the pan- 
creatic bed. The peritoneum was closed with 
two rows of continuous No. 2 chromic catgut. 
The fascia was approximated, and the skin was 
closed with silk sutures. 

The one-stage operation, whenever it can be 
done, is far superior to the two-stage operation. 
The complications arising from adhesions in a 
two-stage operation are avoided in a one-stage 
procedure. 

Operative findings and procedure were cho- 
ledochogastrostomy, excision of the first and 
second parts of the duodenum, excision of the 
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Choledochogastrostomy 
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Gastro-enterostomt 


- Portion Removed 

Fic. 3. A modified Whipple operation illus- 
trating anastomosis of the common duct to 
the stomach. 


head of the pancreas, gastrorrhaphy, jejunor- 
rhaphy and posterior gastrojejunostomy. 
Clinical data and diagnosis reported carci- 
noma of the ampulla of Vater, marked dilata- 
tion of common bile duct and gallbladder and 
marked hepatomegaly. Macroscopically, the 
first specimen was a portion of duodenum 
including the papilla of Vater. It measured 
g cm. in length and 7 cm. in circumference. A 
small portion of pancreatic tissue was attached 
to the duodenum. Surrounding the ampulla of 
Vater there was a raised, ulcerated papilla 
measuring 2.8 by 1.2 cm. Its center was 
depressed and ulcerated. Two cm. of common 
bile duct were present. The latter measured 
2 cm. in circumference. Its wall was thickened 
and its mucosa slightly roughened and mottled 
with yellow specks. Similarly, 2 cm. of pan- 
creatic duct was present, measuring 1.4 cm. in 
circumference. Its wall was thickened and its 
mucosa congested. The neoplastic process at 
the papilla caused partial obstruction. On sec- 
tion the wall beneath the papilla was thick- 
ened, grey and infiltrated. The wall measured 
1.2 cm. in thickness. The uninvolved duodenal 
mucosa appeared relatively normal. The at- 
tached pancreatic tissue measured 2 by 1.5 cm. 
and was slightly infiltrated with fatty tissue. 
There were several small, congested, greyish 
lymph nodes present on the serosal surface at 
the level of the papilla. The second specimen 
was a portion of common duct measuring 
2 cm. in length by 1.2 cm. in diameter, with a 
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Fic. 4. Section of duodenal wall showing adeno- 
carcinoma invading the muscle layer. 


portion of pancreas attached, measuring 1.5 by 
1 cm. The wall of the common duct was 
slightly thickened. Its mucosa appeared rela- 
tively normal. The attached pancreas re- 
sembled the pancreatic tissue described above. 

Microscopically, a primary, ulcerating ade- 
nocarcinoma had penetrated as deeply as the 
outer muscle layer. (Fig. 4.) It was also seen in 
the serosal fat in the neighborhood of lymphoid 
tissue. The small lymph nodes sectioned showed 
no metastic involvement. The pancreatic tissue 
showed extensive fibrosis. 

Pathological Diagnosis: The duodenum re- 
veals a primary ulcerative carcinoma of the 
ampulla of Vater with extension into the 
regional fat and lymphoid tissue. The pancreas 
showed a chronic fibrosing pancreatitis. The 


common bile duct was normal. 


Comment. Jaundice was present in this 
patient for one year. One should be re- 
minded of the fact that jaundice which has 
persisted for twelve months should have 
had some surgical remedial measure per- 
formed long before this case was assigned 
to the surgeon. The history states in full the 
characteristics in this case, but the main 
physical sign was that of Courvoisier’s sign 
which is usually confirmatory of some malig- 
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Fic. 5. X-ray taken one year after the operation, 
illustrating the evacuation of barium through the 
gastro-enterostomy. 


nant condition at the ampulla of Vater or 
the head of the pancreas. As a result of the 
character of the growth which was a papil- 
lary carcinoma at the ampulla of Vater, the 
jaundice would occasionally disappear. It 
acted, in other words, like a ball valve stone. 
A successful one-stage, modified Whipple 
operation was performed. The essential 
step in this modification was the perform- 
ance of a choledochogastrostomy. The 
convalescence from this operation was 
excellent. As a matter of fact, ten days after 
operation the patient could have left the 
hospital. The presence of bile in the stomach 
as a result of this type of anastomosis 
caused little or no disturbance. She did not 
vomit bile or any other stomach contents 
following the operation. There was prac- 
tically no drainage from the wound follow- 
ing the introduction of a Mikulicz drain for 
leakage that might have occurred. A small 
amount of serous fluid exuded. 

Follow-up of Patient. In August, 1945, 
there was no jaundice. The patient had not 
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gained any weight but she felt perfectly 
well. 

In November, 1945, her complexion was 
clear but there was no gain in weight. She 
stated that there were lumps along the 
line of the abdominal incision. These nod- 
ules were subjected to radiation. Following 
operation for gastrointestinal carcinoma 
nodules are frequently seen occurring 
around the healed abdominal wound. These 
secondary tumors are usually radiosensi- 
tive. In only one case was it necessary to 
remove the metastases after the use of 
x-ray. 

In January, 1946, the patient was re- 
admitted to Mt. Sinai Hospital. The skin 
was perfectly normal in color; there was no 
jaundice of the sclera; the metastatic 
growth in the wound was much smaller 
than on the previous examination due to 
the x-ray treatment. There was some evi- 
dence of weight loss, but the patient was 
cheerful and happy. The bowel movements 
were not acholic. 

On January 22, 1946, the x-ray examina- 

tion revealed the following: the esophagus 
and stomach were normal in size, shape and 
position. The stomach was fixed and tender 
on palpation. Gastric peristalsis was slug- 
gish but evacuation was rapid through the 
gastro-enterostomy. There were no evi- 
dences of gastric or pyloric lesions. 
_ The duodenum showed filling of the first 
portion only and this appeared slightly 
deformed. There was a fine fistulous tract 
just above the pylorus in the region of the 
pancreas filled with barium. ; 
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On January 7, 1946, the nodule in the 
abdominal wound was excised. Micro- 
scopic examination revealed a secondary 
adenocarcinoma of the rectus muscle. 

The patient was discharged January 17, 
1946, and was in the usual optomistic frame 
of mind. Slight jaundice was present and a 
noticeable loss of weight was observed. 

Comment. The patient lived in com- 
parative comfort for one year following the 
operation. She was free of pain and jaun- 
dice up to her recent admission a few weeks 
ago. She had had no digestive disturbance. 
There was no steatorrhea or any change in > 
the bowel movements. On her last admis- 
sion (January, 1946), a physical examina-. 
tion of the abdomen revealed definite 
hardness and some rigidity in the epigastric 
region. This was due no doubt to the 
metastic growth in the abdominal wall and 
also to an enlarged liver. She did not com- 
plain of pain or other discomfort in this 
area. Her skin on admission was clear, but 
after the removal of the nodule in the 
abdominal wall for microscopical examina- 
tion she became jaundiced again. After a 
few days this jaundice faded considerably. 
It is interesting to note the changes in 
laboratory examinations of a year ago as 
compared to those taken upon her last 
admission. 
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CONGENITAL HERNIA IN A MALE CONTAINING A 
| RUDIMENTARY UTERUS 


James WILBERT GIACOBINE, M.D. 
Surgical Resident, Sewickley Valley Hospital 
SEWICKLEY, PENNSYLVANIA 


UCH has been written about her- 

maphroditism as to embryologic, 

anatomic and hormonal aspects, 
but these cases are of little clinical im- 
portance other than as medical curiosities. 
It is the purpose of this paper to discuss 
the clinical aspect of tubular pseudoher- 
maphroditism in males and its relation to 
congenital hernia and cryptorchidism. A 
tubular pseudohermaphrodite is a person 
having the glands of one sex and at the 
same time bearing the tabular accessory 
structures of both sexes. A case is reported, 
but of greater significance, the attention of 
physicians and especially of surgeons is 
called to the possibilities of such cases. The 
syndrome of “Hernia Uteri Inguinalis In 
Men,” as first used by Nilson, is charac- 
terized by congenital hernia containing a 
uterus and associated very often with con- 
tralateral cryptorchidism. 

It is well known that early in fetal life 
every person is potentially bisexual. The 
gonad, arising from the genital ridge, po- 
tentially contains the primordial structures 
of both ovary and testis. In the normal 
male the testicular tissue dominates, under 
chromosomal and hormonal influence, re- 
ducing the potential ovarian tissue to 
vestiges. Likewise, two sets of tubular 
structures appear, the Wolffian and Miiller- 
ian ducts. In the male, the vas deferens, 
the seminal vesicle, and the epididymus are 
formed from the Wolffian duct. The Miiller- 
ian duct normally atrophies leaving only 
vestigial remains, namely, the canals of 
Rathke, the non-pedunculated hydatid, 
and the prostatic utricle. The non-pedun- 
culated hydatid, when present, is found on 
the testicle and represents the cephalic end 
of the Miillerian duct; the prostatic utricle 


near the center of the posterior surface of 
the prostate gland represents the caudal 
end. 

It is probable that completeness in re- 
ciprocal degeneration and growth is rarely 
produced and that varying degrees of low 
grade intersexuality occur normally, as 
evidenced by rests of primary gonadal 
tissue in ovaries and vestiges of the two 
paired ducts in both sexes. 

Between the extremes of a few cases of 
true hermaphroditism as evidenced by 
microscopic finding of an ovotestis, and the 
overwhelming number of normal males 
with only vestiges such as the canals of 
Rathke, the non-pedunculated hydatid, 
and the prostatic utricle as rudiments, are 
a number of cases of tubular pseudoher- 
maphroditism with which we are particu- 
larly concerned. 


CASE “REPORT 


R. M., a thirty-eight-year old white male, 
was admitted to the Sewickley Valley Hospital 
on October 1, 1944. His complaint was of a 
right inguinal hernia which had developed 
gradually at the age of sixteen but since that 
time had not increased in size. A support has 
been worn for the past twenty years with 
great success. The only symptom was slight 
pain during the development of the hernia, but 
during the past twenty years he has been 
entirely symptom free except for an occasional 
twinge of pain felt in the inguinal region when 
the mass slips into the scrotal sac. He presented 
himself for surgery only at the insistence of his 
employers. 

His past history revealed scarlet fever at 
twenty-one and pneumonia at the age of 
eighteen. There was no history of venereal 
disease. He was married at twenty-eight, lead- 
ing a normal and happy marital life, except for 
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Fic. 1. Photograph illustrating normal genitalia, 
and normal male secondary sex characteristics. . 


the unrealized wish for children. In 1940, he 
sought medical help in an effort to remedy this. 
Unfortunately, complete sterility investigation 
was not undertaken. However, examination of 
his wife was entirely negative. A specimen of 
sperm removed from the seminal pool showed 
poor motility and an increased number of 
atypical forms. The patient had noticed a 
diminishing libido in the past few years. 
Physical examination revealed a well devel- 
oped, robust white male in good general con- 
dition weighing 182 pounds and being 5 feet 
10 inches tall. His beard was full but soft and 
he was pink cheeked. His blood pressure was 


190 systolic with an average diastolic reading of 


go mm. of mercury. The A:V ratio of retinal 
vessels was 2:5. Moderate tortuosity and 
moderate blurring of the A:V crossings was 
present. Detailed examination was otherwise 
negative except for the presence of a relaxed 
right external inguinal ring which easily ad- 
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mitted two fingers. A cough impulse was pres- 
ent on this side. Both testes were of normal 
size and consistency. The penis and prostate 
gland were unaltered. 

Usual laboratory tests were all within 
normal limits. Both Kolmer and Kahn tests 
were negative. 

At operation a mass about 2 cm. in diameter 
and 6 cm. in length, was found in the right 
inguinal canal. A sac was not demonstrable. 
The surgeon was puzzled but believed that the 
mass was a group of varicose veins which 
had undergone inflammatory changes brought 
about by the truss which the patient had worn 
for a great many years. The vas deferens was 
so incorporated in the mass that a portion of 
it was removed. On the left side a small 
indirect hernia was found, the sac was ligated, 
and the repair completed. 

Macroscopically, the specimen was a tough, 
shaggy, irregular mass of formalin fixed tissue 
which measured 63 by 25 by 25 mm. Multiple 
sections revealed the mass to be composed of a 
hollow tube with a smooth mucosal-like lining 
and a smooth muscle wall. Adherent to one 
side were many dilated tortuous veins and a 
portion of the vas deferens. 

Microscopic examination of sections through 
the mass revealed it to be composed of a 
smooth muscle wall with many bundles running 
in interlacing courses, resembling the wall of a 
uterus. The lumen was lined by columnar 
epithelium and beneath this lining there were 
many regular gland-like structures resembling 
those seen in the endometrium. There was no 
true endometrial stroma but some small cells 
near the surface resembled stromal cells. The 
pathologist's diagnosis was rudimentary uterus 
found in an inguinal canal. Nothing resembling 
Ovarian tissue was found. 

Eight months postoperatively, the repairs 
were intact and the patient was in good health. 
However, shortly after the operation he lost 
12 pounds which he had been unable to regain. 
He also volunteered information concerning his 
beard, which he believed is definitely more 
coarse and more difficult to shave. For four 
months libido was further decreased but since 
then has increased. He is now more hopeful 
than ever before of having a child. A sperm 
count nine months postoperatively revealed a 
marked reduction not only in motile sperm- 
atocytes but an overall total reduction. 
Atypical forms constitute 35 per cent of the 
sperm present. 
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removed from right inguinal canal of a male. 
X 10. 


Briefly summarizing the thirty-six exist- 
ing reported cases reveals certain common 
and important findings: (1) Sixty per cent 


of the hernias were scrotal. (2) In 86 per . 


cent of the cases there was cryptorchidism. 
In twenty-one of the cases (70 per cent) 
the cryptorchidism was contralateral; in 
four cases (13 per cent) the cryptorchidism 
was bilateral; in one case the cryptor- 
chidism was on the side of the hernia. 
(3) The size of the uterus was variable but 
most often normal. In three cases the or- 
gans consisted of undifferentiated Miiller- 
ian duct; in three cases a well differentiated 
bicornuate uterus was present; in five cases 
the uterus was rudimentary; in four cases 
the uterus was oversized; in eight cases no 
statement was made. (4) In no case was 
there any ovarian tissue discovered. (5) In 
only a few cases were the marriages pro- 
ductive of offspring. 

The maldevelopment or more accurately 
a lack of reciprocal degeneration may be 
due to hormonal influence. Just where this 
hormonal influence arises is difficult to say 
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Fic. 3. High power microphotograph of rudi- 


mentary uterus removed from right inguinal - 
canal of a male. X 120. 


for complete histological studies and hor- 
monal assays were not done. It is not im- 
possible that rests of ovarian tissue may 
be present and that these secrete sufficient 
hormones to prevent reciprocal degenera- 
tion. By puberty, when the male character- 
istics make themselves most prominent, 
these rests may have degenerated. The 
cause of the accompanying hernia and 
cryptorchidism is almost entirely mechan- 
ical. When the gubernaculum draws down 
the testis to which the persistent Miillerian 
duct is attached by its cephalic end, the 
latter accompanies it and further enlarges 


the internal inguinal ring. The increased 


mass seems to prevent the obliteration of 
the processus vaginalis. Whether or not 
this increased mass or the presence of in- 
elastic and muscular uterus is the cause, 


‘it is a fact that migration of the uterus 


with one testis is often accompanied by 
contralateral cryptorchidism unless the 
uterus is infantile or rudimentary. 

Thus though there may be many vari- 
ations, the majority of cases follow so 
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similar a pattern as to constitute a syn- impossible it should be removed, because 

drome. These cases are seen in apparently of the danger of malignant degeneration if 

normal males at any age but usually early the testis is allowed to remain in the ab- 
in life and are characterized by an direct dominal cavity. 

mguinal hernia, often scrotal, the contents 
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TRAUMATIC RUPTURE OF A HYDROCELE SAC 
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RAUMATIC rupture of a hydrocele 

sac is a rather rare happening and 

it is to bring this occurrence to the 
eyes of the medical profession that the 
authors believe this case should be re- 
ported. Traumatic rupture of the hydrocele 
sac has been reported before; the last 
comprehensive report was that of Collins 
in 1930, who reported an analysis of sixty- 
one such cases. 

The etiology of this happening is direct 
trauma to the hydrocele sac, which results 
in rupture of the tunica vaginalis. 

The symptoms are acute and constant 
severe pain, sometimes with profound 
shock and .swelling of the scrotum. The 
edema and discoloration may be sharply 
limited to the scrotum or may extend to 
the adjacent abdominal wall and the supra- 
pubic region and the penis itself. If this 
condition is borne in mind, the diagnosis is 
usually not difficult to make. 

The only adequate form of therapy for 
this condition is evacuation of the fluid 
and the accummulated hematoma, with 
the usual repair of the hydrocele sac. 


CASE REPORT 


T. M., (The Long Island College Hospital, 
No. 227485), a thirty-one-year old longshore- 
man, presented himself in the Emergency 
Room with a complaint of severe pain and 
marked swelling in the scrotum and penis. 

He stated that he had had a tumefaction in 
the left scrotum for the past year and a half, 
which had neither grown larger nor smaller 
during this time, and was about the size of 
an orange. This had given him no pain until 
approximately forty-five minutes before ad- 


mission to the Hospital when, while stepping 
on to a chair which slipped from under him 
and struck him in the scrotum, he experienced 
severe pain in the scrotum but no loss of 
consciousness. The patient was brought to the 
Hospital in an ambulance. 

Physical examination on admission revealed 
a young, healthy adult male in acute distress 
and complaining of pain in the scrotum. The 
only abnormal findings were limited to the 


_ scrotum and adjacent areas. The left scrotum 


was ecchymotic as was the penis and the left 
inguinal region. The scrotal mass was painful 
to touch and very soft and fluctuant through- 
out and was soggy. The penis was markedly 
edematous and ecchymotic, being approxi- 
mately three times the normal size. The corpora 
could be felt within this edematous area and 
the glans could be exposed by retraction of the 
foreskin and was normal in appearance. The 
patient voided spontaneously and the urine 
was negative, including microscopic examina- 
tion. The patient was put to bed and treated 
with hot packs to the affected parts, and the 
next day the swelling in the penis had markedly 
reduced but the ecchymosis, swelling and 
tenderness in the scrotum were still present. 
The patient was taken to the operating room 
where, with a two and one-half inch incision, 
the left testicle and investments were exposed. 
Much blood clot was evacuated and the tunica 
vaginalis was found to have a rent in the 
anterior wall which was about one and one-half 
inches in length. After the hematoma had been 
evacuated, the tunica vaginalis was stripped 
from its surrounding tissues and the redundant 
portion of the tunica vaginalis was trimmed off 
to approximately one-half inch of its visceral 
insertion. The cut edges were then sewn to- 
gether behind the testicle. A Penrose drain was 
placed in the depths of the wound behind the 
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testicle which was replaced into the wound, 
and the wound was closed in layers. | 

The patient’s postoperative course was en- 
tirely uneventful. He drained serosanguineous 
fluid for about seventy-two hours. The Penrose 
drain was removed in four days. The wound 
healed primum. 

The patient was discharged on his ninth 
postoperative day and was instructed to wear 
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a scrotal suspensory. He was followed in the 
Out-Patient Department for one and one-half 
months, at which time the wound was entirely 
and completely healed and the scrotum had 
returned to normal size. 
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CasTRATION is indicated for malignant tumors, selected cases of tor- 
sion, advanced tuberculosis, certain severe injuries, undescended testis 
when too high in the abdomen to place in the scrotum, and as an elective 
procedure in certain very large hernias to permit some secure plastic 


repair. 


From ‘Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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GASTROSTOMY 
ITS INCEPTION AND EVOLUTION 


CuNHA, M.D. 
SAN FRANCISCO, CALIFORNIA 


the development of medical science, 

there has run a line of continuity 
sometimes not too easily discerned, but 
rather readily visible to one delving here 
and there into the medical literature of the 
past. 

Some years ago considerable time and 
search was spent and an article published 
outlming only the highlights in the de- 
velopment of gastro-enterology as a sub- 
science or branch of medicine. In gathering 
the material together for that article one 
could not help noting the orderly array or 
marshalling of facts leading up to new 
discoveries. Always at first, there were 
theories, finally proof. It seemed that as 
soon as a way or means of doing something 
or explaining something in procedure was 


Da. through the years involved in 


discovered, and then finally proven, it was’ 


not the end by any means. A door closed 
as in a room but: opened immediately into 
another, to other theories or ways pos- 
sibly closely related, sometimes not, which 
then posed a new challenge and had to be 
worked out and proven, too, in order to 
clinch proof beyond the point of contesti- 
bility. Thus has the search in science been 
endless and forecasts that it always will be. 

In the article as finally published, the 
whole nature of a science was described 
as the foundation of a structure on which 
must be built in time the final edifice. 
Each new fact gathered and added to the 
structure could be imagined in the form 
of a brick—the discoverer, an artisan work- 
ing temporarily on the project but adding 
his brick or bricks to the structure, many 


after and before him, contributing their 
quota until a respectably sized structure 
was realized. 

Peculiar unto science is the fact that the 
structure is never near completion, prob- 
ably never will be completed as there will 
always be phenomena that man will want 
to know about and understand so that the 
structure goes on attaining size. 

it has always been a peculiarity of 
science, particularly of medical science, to 
withhold acknowledgment of a deed well 
done, usually a valuable discovery con- 
tributed, until long after the original 
worker has passed on, and has therefore 
been deprived of any satisfaction and glory 
he might have enjoyed, had his work been 
acknowledged during his lifetime. The 
pages of medical history are full of experi- 
ences of men who have uttered truth, 
which has been accepted by the medical 
body as a whole only after much contro- 
versy, criticism and bitterness. 

Another curious custom of medical 
science is that in many instances, dis- 
coveries have Jain buried for a long period 
of time, the original discoverer probably 
having given up the battle for acceptance 
of his idea because of sheer mental or 
physical exhaustion. When some enterpris- 
ing opportunist comes across such a piece 
of work and this is usually by accident, 
such an opportunist adds or changes a 
word here or there, then announces to the 
world his own particular little brain child, 
never giving credit anywhere to a deserv- 
ing worker in the field, who, having passed 
on, is not able to present his priority claims 
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and worse still no one sufficiently interested 
to do it for him. 

All of which leads up to a bit of acci- 
dental reading, wherein one could not help 
but be astonished at the application of this 
very method of conduct to such a compara- 
tively minor procedure as a gastrostomy; 
and inasmuch as persons involved in such 
conduct are contemporarily active, an 
effort is made herein to review the history 
of the development of the technics giving 
credit where credit is due and establishing 
priority by the chronological recording of 
each man’s work as established by published 
printed matter, available at any medical 
library for corroboration or verification. 

Mindful of the admonition of Moynihan 
that before writing on any medical subject 
it would be well to see what Osler may 
have said on the subject, the bibliography 
of Osler’s writings has been diligently 
searched but nothing pertinent encoun- 
tered probably because Osler was primarily 
a pathologist and clinician and not very 
much interested in surgical procedures, 
although we know that he attended Bill- 
roth’s Clinic diligently while he was in 
Vienna and even went so far as to do some 
cadaver surgery with Billroth’s assistant 
and advised many of his medical friends 
visiting in Europe to do likewise. 

It is agai a peculiarity of medical 
science that often a finished discovery is 
not the work of one man, may even be 
that of several men working at the same 
time, unknown to each other, but putting 
together several pieces, then the addition 
of the master piece to produce the whole, 
the original first piece having been dis- 
covered by some obscure worker many 
long years before. Such is the usual story 
in a finished opus. Witness the story of the , 
development of insulin. One has to go back 
to De Graaf, Von Haller, Claude Bernard, 
Pavlov, to name only a few great names 
contributing their all to knowledge of the 
pancreas. 

Each contributed an important single 
piece of knowledge of pancreatic physi- 
ology. Banting and Best made use of this 
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A, facsimile of title page of Egeberg’s 
lecture in 1837. 


Fic.. 1. 


knowledge, went forward, found the master 
piece which was missing, and arrived at a 
goal, insulin. But both men, having accom- 
plished successfully what they set out to 
do, gave adequate credit to the enormous 
value of the discoveries of their predeces- 
sors in the field. The story of penicillin 
practically parallels this. 

The first operation ever done on a human 
stomach was gastrotomy, which came 
about as a necessity of the times. Mental 
deficiency being apparently in much greater 
prevalence in early days (meaning the 
fifteenth, sixteenth, and seventeenth cen- 
turies) than at any time since, and the 
swallowing of bizarre objects, accidentally, 
or as an occupational hazard or otherwise, 
particularly by members of travelling 
circuses and shows, being of great fre- 
quency, necessity forced the daring needed 
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Fic. 1. B, facsimile pages containing the gist of Egeberg’s remarks. 


to open the stomach to remove the various 
and sundry objects within. 

One glance at the paintings of the 
Middle European masters of the sixteenth 
and seventeenth centuries illustrates that 
whether or not they knew what they were 
painting, a large number of hydrocephalics, 
microcephalics, cretins, and mongolian 
idiots can be made out in any scene wherein 
groups of people are painted. This is par- 
ticularly true in the paintings of the Dutch 
and German masters, specifically, Holbein 
and Breughel. But what as to gastrostomy? 
In order to discuss any subject intelligently 
it Is necessary to have a clear cut definition 
and picture of it in mind. Gastrostomy 
consists in the creation of an artificial 
opening into the stomach from the outside 
for the purpose of introducing food or medi- 


cations therein. 


Historical accuracy will have to give 
credit to a Norwegian Army surgeon, 


named Egeberg! for first proposing such 
an operation in a lecture and anatomical 
demonstration before Army Officers in 
Copenhagen in the year 1837. The record 
is that he was discussing a case of carcin- 
oma of the oesophagus. Details of his pro- 
posed approach and technic are not 
available. 

It is well to recall here that the eighteen- 
thirties were the days of Alexis St. Martin 
and the United States Army Surgeon 
Beaumont. This case had received world 
wide publicity and Doctor Beaumont’s 
own account of his experiences with “fistu- 
lous Alex” had been published in 1830 in 
Plattsburg, New York, was almost imme- 


‘diately received and commented on in 


London, and the spread of both Beau- 
mont’s fame and that of his case to other 
centers of medicine in Europe was almost 
instantaneous. 

It could well be that Egeberg had either 
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Fic. 2. a and B, facsimile pages of Sédillot of Strasbourg; observations and reports upon gastrostomy. 


heard of or read of Alexis and of Beau- 


mont’s observations and how he had made 


them; but it is on record that he advanced 
as argument for the operation the fact that 
he knew personally of cases of gastrotomy 
that had survived, and that he himself 
could see no reason why if you could oper- 
ate successfully to take things out of the 
stomach you could not reverse the pro- 
cedure and operate to put things in. There 
exists no record, however, that Egeberg 
may have tried to do this operation person- 
ally, and also no record that he advocated 
any particular technic for doing it. 

Then again it is reasonable to speculate 
that Egeberg may have been conversant 
with European reports of other cases 
similar to Beaumont’s. That fiery petrel 
of New England medicine, Benjamin 


Waterhouse, had returned from Europe . 


with an account of a case he had seen on 
the wards of the Allgemeine Krankenhaus 
in Vienna, which in all respects was similar 
to Alexis’. Waterhouse, on reporting this: 
case, was immediately challenged as to its 
authenticity (he would have been chal- 
lenged on anything he might have said 
anyway) and had to write to Vienna to 
obtain proof that he was telling the truth; 
which he so did. By some trick of fate the 
publicity flare for Beaumont’s case took 
hold and the Vienna case sank into ob- 
scurity. Had it been otherwise, the Vienna 
case would have antedated Beaumont’s by 
about twenty-five years. 

Egeberg, may have had knowledge of 
this Vienna case, as accounts of it had 
appeared in Medical Journals throughout 
Europe, or he may have had knowledge of 
similar cases elsewhere. 
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Fic. 2. c, p and E, facsimile pages of Sédillot of Strasbourg; observations and reports upon gastrostomy. 


In 1845, a surgeon named Sédillot,? of 
Strasbourg in France, first performed the 
operation on three dogs—all of which 
Irved—and he coined the term “gastros- 
tomie fistuleuse’’ in describing the opera- 
tion. Durmg the next nine years he 
performed the operation on human beings 
three times. All three of these patients died 
of peritonitis; but undismayed, Sédillot 
predicted that some day it would be a suc- 
cessful and usable procedure. (Fig. 2.) 

In 1853, a Danish Surgeon, Fenger,* of 
Copenhagen, having done the operation 
on dogs, tried it on a human being who 
died immediately of peritonitis. 

It must be kept in mind that these oper- 
ations of Sédillot and others were being 
performed in pre-Listerian days of anti- 
sepsis. Secondarily, although none of the 
surgeons involved speaks of it in extenu- 
ation of his failures all of these operations 
were done in cases of carcinoma of the 
esophagus, in which ‘no mention is made 
of the degree of starvation and debilitation 
the patient was in when he or she arrived 
at operation. 

_ At any rate, it was recognized then that 
the operation had its indications and uses. 


It was necessary to perfect it and rid it of . 


some of those features hindering success. 
The greatest factor hindering success was 
of course leakage, which, if it did not cause 
peritonitis and death, caused a painful and 
distressing digestion of the skin and super- 
ficial tissue on the abdominal wall around 
the wound. 

Someone proposed immediately a modi- 
fication in the technic of the operation, 
that it should be done in two stages—the 


first stage consisting of bringing up a 


segment of the anterior wall of the stomach 
and suturing it to the peritoneum, sub- 
cutaneous tissue and skin; and then several 
days later, if the patient had not developed 
peritonitis, to open the presenting portion 
of anterior stomach wall and insert a tube. 
No actual printed article or material could 
be found to corroborate the above techni- 
cal proposal. 

Such a procedure, although to a minor 
extent influencing a reduction in the perito- 
nitis rate, did not do away with the skin 
involvement, which was still sufficiently 
distressing that further attempts to im- 
prove the operation were necessitous. 

It would be well to pause right here to 
give a bit of credit where credit is due. 
Egeberg first suggested the operation in 
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Par le Fontan, de Toulon, 
Professeur 4 l’école de médecine navale. 


L’opération qui fait l’objet de cette communication avait pour 
but I’établissement d’une fistule stomacale pour assurer 
tation chez un homme atteint d’un rétrécissement infranchissable_ 
de lcesophage : c’est-a-dire qu’elle répondait & une indication 
W’urgence absolue. Elle ne se distingue des gastrostomiescourantes 
que par Je soin avec lequel la bouche stomacale a été située dans’ 
le dédoublement d’une valvule dont la formation fut réalisée 
extem poranément au début de l’opération. Ce procédé a pour but 
d’éviter la corrosion des lévres de la plaie qui résulte si souvent: 
des ouvertures directes; il s’éloigne aussi de tous les trajets obli- 

_ ques, sous-cutanés, comme des opérations en deux séances et 
des autres manceuvres compliquées par lesquelles on a chercué 
a éviter l’écoulement du suc gastrique et ses inconyénients. 

Avant de vous en donner la description technique, un mot sur 

le malade qui nécessita cette intervention. 


Observation. — Chatel, premier maitre de la marine, qu'il sert déja’ 
depuis vingt-deux ans, a avalé par mégarde une gorgée, dit-il, d'une | 

_ solution concentrée de potasse caustique. D'oa aprés plusieurs mois de 
souffrances, un rétrécissement cicatriciel de I’eesophage. En mai. 1894, on 
note que Vatrésie siégeant & 24 centimetres des arcades dentaires ne 
laisse pas passer une sonde du n° 18 de la filiére de Charriére. Aprés 
des améliorations douteuses et bien des vicissitades par le traitement. 
dilatateur, le malade tantot gagnant, tant6t perdant, en est arrivé, en | 
mars 1893, & ne pouvoir se nourrir qu’avec la plus grande difficulté. Ne 
réussissant & avaler que quelques gouttes de lait ou de bouillon pepto- 
nisé, il s’achemine & la consomption, a l'inanition complete. Le 
s'altére, les yeux se cernent, les veines se dessinent bleudtres sous la 
peau transparente; enfin l'hypothermie est presque constante (36%,1), 
_ entrecoupée de poussées fébriles; la constipation opiniatre, la 


Fic. 3. Facsimile of Fontan’s contribution. 


terial as described above, ample evidence 
in any court of opinion, as to who should 
have the credit as the originator of the 
operation. 


1837, but we can find no record of his 
having performed the operation, neither 
did he suggest any technic or approach to 
accomplish the procedure. 


Sédillot, of Strasbourg, actually per- 
formed the operation, first on dogs and 
then on human beings, and actually de- 
scribed an operative technic which he 
deemed best and there is printed evidence 
that he actually formulated and put into 
execution a surgical procedure and plan for 
doing a gastrostomy. To Sédillot, of Stras- 
bourg,; France, should credit for origination 
be given, based upon complete absence of 
any plausible claim for priority for anyone 
else and on the basis of his original article, 
entitled “‘De Ia Gastrostomie Fistuleuse” 
published in France in 1846, and a second 
article followed seven years later entitled 
“Observation de Gastrostomie,” in which 


he related his experience when he per- - 


formed the operation on three humans. 
There exists, therefore, actual printed ma- 


Many great names in medicine had 
thought about an approach to the stomach, 
thinking along the same lines that Egeberg 
did in Christiania in 1837, that if you could 
cut into the stomach to take out some- 
thing, why couldn’t you cut m to put 
something in. (Fig. 2A, B, C, D and E.) 

If one hies back to the earliest days 
in medical history, it is of interest that 
Hippocrates, Galen, Guy de Chauliac, 
Hugo of Lucca, Lan Franco, and other 
great personalities speak of operations on 
the stomach to repair stab wounds and 
such, but no description of any proce- 
dure which might be construed to be a 
gastrostomy. 

Man lived rather precariously in those 
days, usually by the sword, so that stab 
wounds of the abdomen were relatively 
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common. Wars, small and petty though 
we might label them compared to our 
twentieth century supercolossal shows, 
were fought in the main by men on foot 
with swords or cutting armaments and as a 
man’s abdomen was a very vulnerable 
piece of anatomy, if it could be reached 
with a weapon thrust, such procedure in- 
sured putting an enemy entirely out of the 
running immediately and it did not much 
matter whether he died instantly or just a 
bit later. That necessity—the repair of 
cutting penetrating wounds of the abdo- 
men, and not infrequently of the stomach— 
forced the issue and brought about the 
first operative procedure on the stomach— 
gastrorrhaphy—but as it was merely a re- 
pair job, priority for first operation is 
usually given to gastrotomy. 

This operative procedure on the stomach 
cannot truly be said to have been the child 
of necessity, as certain elective factors 
were involved. Two basic environmental 
factors certainly influenced its origination. 

The usual form of entertainment avail- 
able throughout middle Europe in the 


fifteenth, sixteenth, and seventeenth cen- 


turies was the travelling caravan or the 
circus of the time. Usually these travelling 
caravans were overbalanced with jugglers, 
sword swallowers, and similar types. Acci- 
dents happened sometimes, and somebody 
found himself with something swallowed 
or dropped into the stomach which was 
not strictly i the routine. What more 
natural than a fearful rush to some surgeon 
with the demand that it should be re- 
moved, as who could tell what the end 
result might be. To remove anything from 
the stomach required cutting into it—ipso 
facto—gastrotomy. Thus was that opera- 
tion born. 

The other influencing agent is admittedly 
to some extent conjecture. Not wishing in 
any way to assume the cloak of an icono- 
clast, yet a rather diligent search of the 
medical lore attendant upon the Crusades 


made such an unfavorable impression that - 


it is a bit excusable if one’s reflexes become 
conditioned to Jooking upon many happen- 
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ings of those early days with not only a 
quizzical, skeptical eye, but also one that 
is cynically jaundiced. 

In the days of ancient Egypt those 
people who were “in the money” paid 
fabulous sums for bezoars. Stones found 
in the bladders or stomachs of animals 
brought fabulous prices, and stones from 
certain animals were presumed to be pos- 
sessed of great power in warding off fevers 
or pestilence. Others possessed curative 
properties in epilepsy, scrofula and such. 
But the most fabulous prices of all were 


paid for a stone from a human stomach, 


and those who were able to negotiate to 
obtain one usually had it set in fine gold 
and surrounded with precious stones, the 
finished piece hanging on a chain around 
the owner’s neck, never to be taken off, 
so that it could always be there to ward 
off evils, fevers and what not. 

Now such a situation could not do other- 
wise than bring on a bit of skullduggery. 
Those who cast envious eyes on such a 
possession were not above indulging in a 
bit of sword play trying to get possession 
of it—contributing thereby indirectly to 
the experience rate of gastrorrhaphy; and 
the lure of gold and the lust for it has not 
changed in the human species, so many a 
clandestine surreptitious gastrotomy might 
have been done, thereby emboldening cer- 
tain surgeons to take the next necessary 
step in answer to the question, “why 
can’t I do this legitimately?” Such a situ- 
ation could lead to much racketeering as 
usually happens when there is plenty of 
money around to pay for it. 

The next step in the orderly evolution 
of the science brings us back to about the 
year 1856, and those who came after 
Sédillot. He had published the two articles 
mentioned relative to his procedure—one 
in 1846, in the’ Gazette de Strasbourg, and 
one in 1853, in the Gazette d’Hopitaux. 
Because of the two handicaps of Sédillot’s 
procedure, peritonitis and skin digestion, 
it was only natural that someone should 
try to improve on his technic. 

We then find a long list of names asso- 
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ciated with this attempt at improvement 
of the operation, a seemingly all too long 
list: Von Hacker, Czerny, Witzel, Stamm, 
Kader, Kocher, Dépage, Janeway, Senn, 
Ssbanajeff, Jianu and Hahn. AII believed 
according to their published articles that 
whatever particular wrinkle they person- 
ally contributed to the original operation 
had made it work perfectly, at least in 
their estimation; yet a fair but critical 
analysis cannot fail to give one an im- 
pression that some of these men, simply 
by reversing the suture technic or by 
placing an eccentric row of sutures instead 
of the orthodox and accepted way, hoped 
to reap unto themselves much unearned 
credit. In other words, one wonders if they 
were not more interested in “‘crashing the 
headlines.” In the list of names just men- 
tioned, one name has been purposely with- 
held, that of a Frenchman named Fontan. 

Sédillot,? in publishing his experience 
with gastrostomy on animals and humans, 
gave to the operation the name of “gas- 
trostomie fistuleuse’’; and it was known as 
such by subsequent French surgeons who 
contributed additional steps in the technic, 
endeavoring always to perfect the opera- 
tion and rid it of some of its deficiencies. 

Fontan,‘ a brilliant Strasbourg surgeon, 
realizing that the operation had very defi- 
nite indications and uses, made first a 
series of animal experiments, all directed 
toward making the fistulous tract leak- 
proof and thereby avoiding the excoriation 
of the skin. 

He availed himself of the principles 
worked out by two contemporary French 
surgeons, namely, Peliére of Toulouse and 
Péniéres,® in their respective laboratories, 
but it was he personally who really per- 
fected the procedure to such an extent at 
least that in French surgical literature the 
operation and technic were constantly re- 
ferred to as the Fontan operation and the 
particular method of manufacturing a 
valve device from the stomach walls the 
“Fontan valve.” 

So along with the pioneer work of 
Sédillot, of Peliére and Péniéres, the per- 
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fecting of a serviceable gastrostomy free 
from at least one of the two deficiencies 
of heretofore, must be given to Fontan.‘ 
(Fig. 3.) 

Recapitulating, Egeberg, must be given 
credit for first suggesting the possibility of 
using the operation for human alleviation 
and then to Sédillot for devising and per- 
fecting an operative technic for actually 
doing the operation (although with certain 
deficiencies), and then to Fontan for having 
recognized the deficiencies and, in the 
course of working to overcome them, per- 
fecting a technic for performing the oper- 
ation in such a manner that the fistulous 
tract into the stomach had a valve-like 
mechanism at its stomach end which acted 
to prevent both leakage and _ seepage, 
thereby eliminating the distressing post- 
operative skin sequelae. 

It must be credited to both Sédillot and 
Fontan that they recognized the high mor- 
tality they had experienced in performing 
the operation on humans as entirely out 
of line with the severity of the operation, 
and suggested that patients with esphogeal 
stricture should be subjected to the oper- 
ation early, not after a period of starvation 
when their natural body resistance had 
been reduced to nil; and what in the ordi- 
nary course of events might have been an 
infection thrown off by a body possessing 
normal resistance, became a rapidly pro- 
gressing peritonitis with early death. 

In 1930, with pleasure and intellectual 
profit, I paid a visit to Graz, in the province 
of Styria in Austria. Professor Denk was 
chief of surgery at the University. (This is 
the Prof. Denk who it is said, committed 
suicide on the day that the Nazis entered 
Vienna.) It seemed that a quaint custom 
had been conditioned into the young female 
contingent in that province (the bobby 
soxers, so to speak) that whenever the boy 
friend did not stand by his commitments, 
recourse was immediately had to a jar of 


lye, which was kept in all of the houses 


around the countryside in order to keep 
their stone floors and tiling clean, and a 
goodly portion swallowed. The result was 
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be Ia Gastrostou! 
wale ou du de ia mauqueuse etom 


_eale. 
3 L. PANTRRES (ds Toulouse) 
Charge do cours do be de 


“Nous avons fait, il ya quelques années, des expériences sur les [+ 
nimaux dans le but d’étudier quelques points obscurs de la physio 
ie pathologique des organes creux de l'abdomen. 

~ Nos recherches avaient porté plus particulitrement sur les points 
ivants. Une plaie pénétrante a ouvert l’abdomen. Les viscéres sont 
‘pons Y'estomac ou l'intestin se présentent au fond de la plaie qu ‘ils 
-eblittrent exactement. Nous supposerons, pour la facilité de la des-_ 
-eription, qu'ils ne font pas hernie, Dans ces conditions, la ceinture 


tinuité du sac péritonéal. 


de Ja paroi abdominale ouverte par le traumatisme sera complétée 
par ume pitce de la paroi stomacale, par exemple, plus ou moins 
 Jarge suivant l’ouvertare de la boutonnitre, quand l'adhérence des 

- deux séreuses accolées aura fermé le fond de ie plaie et réiabli oat 


Quel est l'avenir de cette pitce autoplastique Yabdomen? Elle se 

- pétracte en méme temps que se ferme la plaie abdominale dont elle 

forme le fond et comme le diaphragme; mais cette rétraction est-elle a 
égale dans toute I’épaisseur de sa paroi? 

Quelle est la limite et I’étendue de la rétraction de la couche sies=: 

musculeuse? La tunique muquense obéit-elle ce mouvement, ou 


dans une certaine mesure, de la tunique muscu- 
se, par suite de la laxité de ses connexions, a-t-elle une tere 


i et une vie particulitre? 


réponse & ces ne pouvait étre demandée 


mentation. 


Fic. 4. of Pénidres’ 


that Denk at all times had an unusual 
number of cases of stricture of the esopha- 
gus from the corrosive effects of the lye. 
It was the rule in his clinic to do a gas- 
trostomy on these cases, and to start feed- 
ing them as soon as they had recovered 
from the acute symptoms of the lye poison- 
ing, which was generally in seven to twelve 
days, and he constantly advocated that 
the earlier the operation was done the 
better. In the cases of carcinoma of the 
esophogus it went without saying that 
the earlier the better, thereby harking 
back to the pleas of Sédillot and Fontan 
that they would have liked to do their 
operation under more favorable conditions 


before it was judged harshly and possibly 


discarded. 

In discussing Fontan’s contribution to 
the technic of the operation, mention was 
made of his use of the work of two con- 


temporary. French surgeons. Let us see 
what Péniéres contributed. 

Péniéres’ contribution was published in 
one of the Paris surgical journals in April, 
1893, under the title ‘‘De la Gastrostomie par 
la methode de la valvule ou du plissemont 
de Ia muceuse stomachale.” It is of his- 
torical and bibliographical interest that 
this article, published in Paris in 1893, is 
the first published reference to the forma- 
tion of a valve in the operative procedure. 
Fontan’s article was published in the 
proceedings of the Tenth Congress of Sur- 
gery in France in 1896, three years after 
Péniéres’ contribution. 

In Péniéres’® description of his operative 
technic he made it quite obvious that his 
efforts were directed toward preventing 
seepage and regurgitation of the gastric 
content through the gastrostomy on the 
stomach wall. An attempt will be made to 
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elle a été praliquée vingt fois cn Angleterre, en Ainérigue 
em Allemagne (1), mais qui avail pas enor: tcussi, malgre 
Phabileté des chirurgiens qui |'avaient répétée, Il s'agit en an, 
~ mot de la gastro-stomie concue il y a prés de trente ans par 
-potre illustre collégue M. Sédillot, et que je viens d’étre assez 
heureux pour mener 4 bonne fin dans ane récente tentative. — 
ne yons cache point la satisfaction que j’éprouve en atta~ 
ehant ce nouyeau fleuron la couronne si riche déja de la chi- 
purgie francaise; mais je vous prie rapporter beaucoup 
moins "honneur & ma main qu’ Ja louable hardiesse de mes 
prédécesseurs que je n'ai eu qu’a imiter, ainsi qu’aux 
_tionnements apportés a la médecine opératoire par nos contem-— 


de ja gastro-stomie. 
Cette opération, je-l’si déja dit, a pratiquée vingf fois 
~ depuis 1849 jusqu’a nos jours, mais dans des conditions trés— 
_ peu fayorables, il faut en convenir. Le plus souvent il s’agissait 


dans lequel Vintervention chirurgicale réussit bien rarement; 
guelqeefois on avait eu alfaire A des rétrécissementsnon cance- 
Teax, mais les patients étaient dans le marasme, condition qui 
West guére meilleure, quand Je succes exige un concours actif 
dw processus réparateur naturel, comme c’est le cas dans la 


-plupart des opérations anaplastiques. Enfin, la lecture attentive 
parfois défectueux. 


FS ratrice et sur les causes mulliples des revers chirurgicaux, je 


-O’avais pas oublié la gastro-stomie ; je la trouvais logique comme | 
opération, jela savais justifi¢e par!’ histoire des fistules gastriques 
Conséculives & certaines biessures, ou créées par les physio- 
Jogistes dans leurs recherches sar Ja digestion stomacale, J’étais. 
‘ailleurs persuadé que les échecs éprouvés jusqu'ici dépen- 
jaient moins du traumatisme que des conditions organiques des 


{4} Av moment je communiquais cette observation, je ne connsighdis que 
Gas de gastro-somie ; des recherches bibliographiques plus completes per- 
mettent d’élever le nombre des opérations. Au reste, une monographie 


Fic. 5. Comments on Sédillot’s contribution by 
one of his colleague’s, Peliére. 


follow the step by step modification and 
perfecting of the procedure, each worker 
attempting to overcome some obstacle, 
until gradually there is evolved the pro- 
cedure as it is known today. 

Péniéres® said that a valve composed of 
mucous membrane fulfilled its mtended 
function when it prevented the escape of 
gastric juice. He believed that he had ac- 
complished this by the technic which he 
described, in that following operation there 
had been neither inflammation nor ulcer- 
ation of the skin, proving thereby that the 
gastric juice had been confined to the 
stomach and had been unable to escape. 
therefrom. (Fig. 4.) 

Peliére was an experimental pathologist. 
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Petit de ia. Villigen, — Mon ami Pauchet vient de dir 
+ ib mot qui, certainement, a dépassé sa pensée. H est un chi- 4 
trop averti pour ne pas le reconnaltre lui-méme. [i 
tmous dit 


Sociétés savantes: Société Nationale de Chirurgle, Académie de 


@éire Veléve, Années' inoubliables de ma formation chirurgi- 


porains, et que j'ai simplement transportés dans le domaine 


cancers de ayant amené un état cachectique 


des faits permet de croire que les procédés eux-mémes ont été ~_ 
viennent de rendre au nom de Fontan: 


mes méditations sur les principes de la chirurgie répa- 
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SOCIETE DES ‘CHIRURGIENS DE PARC. 


« Le procédé de gastrostomie de Depage, de 
Broxelies, est le scul procédé réellement continent. » 
Je mé fais alors un devoir de rappeler une excellente mic 


thode et de prononcer tn nom auquel, ces jours derniers, dics é 


Médecine, ont rendu un hommage justement mérité. Je veu 
dire : le Professeur Fontan, le grand chirurgien, le merveilleu 
enseigneur de l'Ecole de Toulon, dont j’ai ew le grand honncur _ 


Vous connaissez son procédé de gastrostomie, en valvule, en — 

‘< mitre d’évéque », comme i! disait. J'ai eu plusieurs fois Foc. 
-casion de l'aider dans cétte opération et nous avons suivi.ces 
opérés. Eh bien, je vous assure que ces gastrostomies étaient | 

continentes, que ces malades ne conservaient cn place ni sonde, 

ni appareil. Ils ayaient la sonde dans leur poche, avec le petit _ 

entonnoir en verre et ils ne mettaient le tout en place que pour — 

leurs repas. 

Faites le procédé « en mitre d’évéque », de Fontan, tel eee 


imaginé, tel qu’il est resté, et yous aurez des houches conli- 
nentes, 

Vous comprendrez, Messicurs, que je Saisisse cette Occasion — 
qui m’es! offerte de prononcer aujourd’hui, en cette enceinic. 
avec une émotion respectueuse et reconnaissante, le nom de 
mon vénéré Maitre, du grand chirurgicn francais qui vient de — 
disparaitre,. et d'associer ainsi la Société des Chirurgiens de 
Paris au juste hommage que des grandes Sociétés savantes | 


L’anesthésie interrompue en chirurgie gastrique 
par M. L. 

Je présente cette: communication, au nom de Tun de mes 
assistants, lé D’ Brzezicki, ancsth¢siste de mon service, et er — 
mon nom personnel. 
Tout anesthésiste averti sait qu’au cours d’une opération tan! 


donner au malade le minimum d’anesthésique sans que le ¢ i 
| 


Fic. 6. Facsimile of comments on Fontan’s con- 
tributions by one of his colleagues. 


He was interested in the problem tech- 
nically and in the perfection of the pro- 
cedure, but more in the nature of an 
experimental piece of laboratory research 
than in a technic for human adaptation; 
although he fully realized the uses for such 
a procedure. His work, therefore, was con- 
fined to laboratory research, experiments 
on dogs, and he did no operations on the 
human body. (Fig. 5.) 

Fontan,‘ in his article, was careful to 
acknowledge the preliminary contributions 
of both Peliére and Péniéres, and to indi-. 
cate that his method differed from any 
other hitherto advanced, in that whereas 
his predecessors had made their valve from 
the mucosal lining of the stomach alone, 
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he made his from all three layers of the 
stomach wall including the serosa, and he 
had every reason to believe that it would 
be stronger in construction and therefore 
function better, which it evidently did. 
That the procedure was satisfactory, not 
only to Fontan himself, but to his asso- 


‘ciates and assistants, is attested to by the 


fact that almost forty years later one of 
his early assistants, in a discussion of 
Dépage’s technic for gastrostomy, got up 
and defended Fontan before the august 
Society of Surgeons of Paris, at one of its 
meetings, against the previously enunci- 
ated eulogy of Dépage by M. Pauchet. 


Dépage was then at the height of his fame | 


and position in French surgery, particu- 
larly Parisian surgery, and indirectly in the 
process of claiming also some part in the 
origination of the technique then known. 

The following is taken from the “Bul- 
letin et memoires de Société de Chir. de 
Paris, vol. 32, March 6, 1931, and was by 
M. Petit de la Villeon.® (Fig. 6.) 

Along about the early nineties the oper- 
ative procedure was attracting attention 
in America, and American surgeons were 
adding their efforts toward perfecting the 
technic. The surgical literature tells us that 
the first gastrostomy done in America was 
by a Philadelphia surgeon named Maury. 
Although the result was not successful, 
Dr. Maury was impressed with its possi- 
bilities and said: “So great is my convic- 
tion that the procedure is justifiable that 
I would have no hesitancy in resorting to 
it in any case of impending starvation from 
non-cancerous stricture of the esophagus, 
provided malnutrition had not reached a 
stage which rendered the case hopeless.” 

In 1894, Edmund and Willys Andrews,’ 
professors of clinical surgery at North- 
western University, published an account 
of their research and study and clinical 
experience with their own technic of a gas- 


‘trostomy made with a mucuous membrane 


lining. 

The first successful gastrostomy—that 
is, wherein the patient lived after opera- 
tion—was done in 1876, by a surge a 
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named Verneuil.* In his description of his 
technic and report of his success he 
searched the literature, and up to that 
time he was able to find twenty authen- 
ticated cases in which the operation had 
been done, but not a single successful case. 

However, this can be explained on the 
basis that practically every case up to his 
time had been done for malignant obstruc- 
tion of the esophagus on patients badly 
depleted by the disease and offering very 
poor surgical risk, whereas, in his success- 
ful case it had been done for a non-malig- 
nant stricture in a patient presenting a 
fairly average degree of risk only. 

One arrives now at a stage in the de- 
velopment or evolution of a technic which 
is rather the usual in almost all scientific 
efforts. The need for a procedure has forced 
its discovery, then drawbacks in its original 
conceptions have forced men to seek better, 
more perfect ways in which to make the 
procedure more adaptable and with a 
greater degree of safety to the human indi- 
vidual needing such a procedure. There- 
fore, we have attained successfully the 
following steps in procedure: first, the 
establishment of the indications for such 
an operation as gastrostomy; secondly, 
origination of a technic for performing that 
operation; and for these first two steps we 
must give full credit to Egeberg in Norway, 
and Fontan in France. 

The next step is the elimination of de- 
fects present in the technic up to that time, 
most prominent being the problem of leak- 
age and skin digestion about the attach- 
ment of the gastrostomy fistula to the skin. 
So we find men devoting their attention 
to the development of valvular arrange- 
ments in order to render the valve tight 
and avoid leakage. Historical accuracy de- 
mands that we must give full credit to 
Péniéres> and Fontan‘ for a satisfactory 
solution of this phase. The associated 
handicaps of peritonitis and infection were 
to be remedied not strictly by anyone 
directly associated with the task of mak- 
ing a better gastrostomy, but by the de- 
velopment of antiseptic surgery by Lister 
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Wane | de gastrostomiec, 


43 observations, 


Par M. le 
a Phopital St-Jean de 


Dans le courant de!’ 1904, jai publié un nouveau 


. gastrostomie qui m’a paru présenter des avantages sérieux sur 


“Tes autres procédés en cours. 


principe de" la ‘méthode consiste a aux -dépens de la 


Fic. 7. Facsimile of title page of Depage’s ouuembatien. 


and indirectly by those men who were 
doing gastrostomies, recognizing that their 
chances for success were greater if the 
Operation were done earlier, whether in 
cases of stricture of the esophagus follow- 
ing ingestion of corrosives or from malig- 
nant disease. 

That brings us into a new phase in the 
development of the operation—a stage 
characterized by refinements in technic— 
the development of technical approaches 
aimed at simplifying and shortening the 
time of performing the operation, attempts 
at making the tightness and efficacy of the 
valve construction more certain, and also 
attempts at correcting some of the more 
minor flaws still present in the operation. 

We come now toa series of names more or 
less familiar in the field of gastric surgery, 
names such as Von Hacker,? Witzel,?° 
Stamm,!! Kader,!2, Marwedel,!* and Dé- 
page in France. 

Ending this list of names with that of 
Dépage is done with a purpose, as this 
comprises the period which was devoted to 
refinements in the technic as mentioned 
above, aimed at performing a better oper- 
ation in quicker time and with resultant 
increased benefit to the patient. (Figs. 
and 8.) 

Von Hacker’s contribution consisted of 
bringing up a portion of the anterior wall 
of the stomach through the fibers of the 
rectus abdominis muscle and hoping that 
the pressure of this voluntary muscle would 
act as a valve and keep the gastrostomy 
leak-proof. His tube was lined with stomach 
mucosa and had the drawback that it often 
tended to close and also that the compres- 
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quelques chirurgiens; elle présente, comme nous nous en sommes 
tous rendu compte, le grave inconvénient de permettre au 
gastrique de s'écouler au dehors et de venir ulcérer Ja paroi du 
ventre, On a imaginé nombre de procédés pour obvier a ce défaut; 
.citons les méthodes de Terrier; de Witzel, d'Isebanejew-Frank,-de - 
Fontan, de Poncet, de Marwedel,. etc, Pour ma part, j'ai eu - 
recours, de préférence, pendant ces derni¢res années, au pro- — 
cédé d'Isebanejew-Frank; deux fois j'ai employe la méthode de 
‘Marwedel. 

. La méthode d'Isebanejew- Frank m’a réussi la plupart du temps 
et j'ai eu l'occasion d’insister sur ses avantages dans un article 
paru dans le Journal médical de Bruxeltes (1). Plusieurs de mes 
malades, cependant, n'ont pas retiré de ce procédé le bénéfice que 
jen attendais. C’est que, il faut bien le dire, le tunnel que l'on est 
censé créer dans la paroi abdominale aux dépens de |'estomac, est 
purement théorique. Si méme ce tunnel existe au début, au bout 
dun certain temps # s’efface, et J'opération d'Isebanejew-Frank 
se réduit dés lors, ‘comme résultat, a la gastrostomie de Terrier. 
C'est de l'orifice externe qui, seule, empéche le suc 
gastrique de s‘écouler au dehors, et il suffira que cet orifice soit 
d'un diamétre un peu trop grarid ou quil se laisse corroder dans 
une certaine mesure, pour qu'immédiatement le contenu de I'esto- 
‘mac puisse s’échapper. 

Le procédé de Marwedel présente d’ autres inconvénients. Comme 
je viens de vous le dire, je I'ai employé dans deux cas. Voici les 
résultats de mes opérations : 

Mon premier malade, opéré par mon aide le D* Marcelle, a 

+ parfaitement guéri au point de vue opératoire. [I est sorti de 
Vhdpital au bout de deux mois. Dans la suite, la déglutition s‘étant 

“considérablement améliorée, le malade abandonna, malgré nos 
avertissements, la sonde stomacale et se remit a prendre des 
aliments par la bouche. Comme il fallait s'y attendre, bientdt les - 
difficultés de la déglutition se reproduisirent, mais malheureuse- 
_ ment, lorsque le malade voulut replacer la sonde dans l'estomac, 
la fistule était cicatrisée. On dut réintervenir, mais cette fois, le 
procédé de Marwedel n’était plus possible; il fallut se contenter de 
pratiquer une simple fistule Celle-ci ne put retenir le suc 
gastrique ; elle se transforma en un véritable cratére et mena rapi- 
dement a une issue fatale. 


* 


F 1G. 8. Facsimile. of the gist of Depage’s esladed 


sion action of the rectus fibers was not all 
that Von Hacker expected, and he still had 
considerable wound and skin difficulty. 
Von Hacker’s work was done in Vienna 
between 1884 and 1890. Finsterer, who 
had been Von Hacker’s pupil and later his 
assistant as late as 1930, to my knowledge, 
performed all gastrostomies according to 
Von Hacker’s technic, despite his frequent 
postoperative grief. His argument was that 
he could do it cleanly and quickly; there- 
fore, he preferred it, although in doing a 
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der Siuglinge. — 8) Fi Antiseptik bei Laparotomien. — 9) inkelstein, Brach- 
tinklemmung, — 10) Magnal, Radikalbehandlung der Leistenbriiche, — 11) Zuckerkandl, 
Brliche im Douglas’schen Raum. — 12) Fort, Harnréhrenenge, — 13) Ssélischtschow, 
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Inhalt: 1 Witzel, Zur Technik der 


Koch, Fettgeschwiilste im Hodensack. — 32) Brown, Harnrébrengeschwulst. — 
33) Casati, Gebi 34) Bryant, Aneuryema der A. subciavia,— 
35) Puttt, Exatirpation des Schulterblattes, — 36) Damourette, Missbildung der Hand, — 
$7) Motta, Arthrodese. — 38) Bonandi, Mal perforant. 
Dermatologen-Kongress. 


I. Zur Technik der q 


Prof. Osear 


Mittheilungen iiber die Anlegung einer Eraithrungsfistel am 
- Magen sind in der letzten Zeit seltener geworden. Die Operation — 
: ist_in die Reihe der allseitig als berechtigt anerkannten und vielfach 


kein Chirarg ohne ein gewisses Zégern sur Ausfihrung derpelbem, © 


Fic. 9. Facsimile of t page of Witzel s on gas- 
trostomy. (Note date of publication.) 


jeyunostomy or an enterostomy he used the 
Witzel technic. 

The Witzel technic (Fig. g) is familiar 
to all interested in gastric surgery and 
hardly needs any detailed description here. 
Suffice it to say that the canal by this pro- 
cedure is lined with serosa and tends to 
obliterate and close. 

Next followed a flurry of ideas along two 
different lines, but both directed toward 
the same objective the avoidance of leak- 
age and making the gastrostomy tube fluid 
tight. 

The first group tried using the highest 
fibers of the rectus muscles for compres- 


sion; and another group tried to bring up 
a tent of the anterior wall of the stomach 


through the costal cartilages and to use 


the actual squeezing and compression 
power of the cartilages or of intercostal 
muscle fibers to accomplish their end. 
These naturally were outcroppings of Von 
Hacker’s first ideas; all were serosa lined 
with the already named serosal dificiencies. 

Another group built their gastrostomy 
technic around a tubular valve and purse- 
string sutures, varying Witzel’s method a 
bit by the manner in which they inserted 
the tubes; and here we find men putting 
in two purse-string sutures, one above the 
other and calling it a new operation and 
that two sets of valves were formed by this 
method, and then others putting in three 


purse-string sutures, one above the other, 
also calling it a new technic, a new oper- 


ation, and that better and more efficient 


5 
: 
4 
\ 
ff 
: 
. 
OS 
2, 
a 
1 
4 
geubten eingetreten, und és steht auch statistisch fest, dass durch 
__dieselbe_positiv Nutzen geschaffen wird. Dennoch .schreitet wohl 
i 
. 
4 
. 


Vor. LX XII, No. 4 


Fic. 10. 


Cunha—Gastrostomy 


Fic. 11. 


623 


American Journal of Surgery 


Fic. 12. 


Fic. 10. Gastrostomy as “originated” by several surgeons attempting to use the longitudinal rectus ab- 
dominus fibers as a constricting force notably one Girard, a French surgeon. 

Fic. 11. Gastrostomy as advocated by another Frenchman consists of bringing a cone of the stomach through the 
split rectus abdominus, wishfully hoping that the constricting action of the rectus muscle would counteract 


spillage and leakage. 


Fic, 12. An illustration from articles by various French surgeons, wherein the procedure of bringing a cone of 
anterior stomach wall through the rectus was utilized. (So many names are attached to this particular procedure, 


that the number is too great to enumerate here.) 


valvular action had been achieved. It is 
readily admitted that in all of these techni- 
cal approaches leakage and spillage had 
been overcome to varying degrees. 


These were the methods of Stamm, © 


Kader, Marwedel and Heussner, represent- 
ing only one man’s idea of doing another 


man’s operation, which brings the subject. 


up to Dépage’s'! contribution in 

Inasmuch as Dépage’s contribution to 
the technical progress of the gastrostomy 
operation constitutes a sort of milestone, 
it might be well to recapitulate what had 
taken place up to his time in development 
of the procedure. 

Egeberg, who first proposed the opera- 
tion in a lecture before a medical society, 
in Copenhagen, gets and is entitled to 
credit and priority for his part. Next, a 
technic was developed by experimentation 
with animals and that the operation was 
then done on humans with at first invari- 
ably fatal results; but finally a few suc- 
cesses by various surgeons were reported. 
For this phase the French surgeons, 
Péniéres and Fontan receive priority and 
credit. The next steps were refinements of 
technic proposed by various men to over- 


come deficiencies, such as infection within, 
peritonitis, wound infection and digestion 
of tissue because of non-continence or 
faulty continence of the tube. 

To the two Frenchmen, Péniéres and Fon- 
tan, must be given credit for evolving a water- 
tight and continent valve-like arrangement. 

Then came more procedures, all directed 
toward circumventing this incontinence. 
We find men bringing up a tent of anterior 
wall of the stomach through rectus ab- 
dominis muscles, hoping for satisfactory 
voluntary pressure control; then other men 
bringing a similar segment of stomach wall 
out through the lower intercostals with the 
same objective In view, in other words, 
trying to solve the problem of continence 
of the tube, it bemg paramount that it 
should be water-tight. a 

Still another deficiency was present, 
however, the early closure of the fistula 
tract by the walls coming together and 
healing so that sounding and dilatation 
were later necessary; and when such was 
necessary, the old problem of continence 
popped up. 

So we come to various men originating 
tube formations lined with mucosa. 
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Dépage' contributed the tube features of a 
continent and functionally efficient gastros- 
tomy, and should be given credit for it even 
though an American, Janeway, apparently 
working on the same procedure, presumably 
with no knowledge of the other’s work, came 
forth in 1913 with an almost identical technic, 
announced as a new one. 

Janeway’s'® article appeared not in an 
American Journal, but in the Miinchener 
Medizenische Wochenschrift in 1913, twelve 
years after Dépage’s original article. Pri- 
ority seems rightfully to belong to Dépage. 

One dislikes to write the following, but 
obeying the precepts of “science knows no 
geographical boundaries” (perhaps we 
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“Serosal wall sutured 
to peritoneum 


should add “nor ethnological or racial ones 
either’), it was a Japanese surgeon, 
Watsudjii,’” who really first combined a 
tube and a valve technic and deliberately 
wrote that he had done so, although he 
varied his technic a little in order to satisfy 
his sense of originality, and as Von Hacker 


had only recently announced his contribu- 


tion to the technic of the operation, the 
Japanese surgeon put two and two together 
in the form of the Von Hacker advocated 
method of bringing up a portion of anterior 
wall of stomach through the abdominis 
rectus muscle (the only feature distinguish- 
ing Von Hacker’s method from any other) 
and then making a valve as. originally de- 
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scribed by Fontan. He obtained thereby a 
combined continent gastrostomy, and he 
published his technic and results in 1899, 
in a Tokyo medical journal. To the Jap 
surgeon’s credit, be gave credit to Von Hacker 
and Fontan even, in his title for bis article. 

Dépage published two articles describ- 
ing his gastrostomy technic—one in a 
Brussels surgical journal in 1901, “A New 
Method or Procedure for Doing a Gas- 
trostomy’’—then two years later, in 1903, 
followed with another article in a French 
Journal of surgery and titled—“‘ Results 
with a New Method of Gastrostomy.” 

What Dépage had contributed to the 
procedure was that he formed a rather 
_ elongated fistulous tube from the anterior 
wall of stomach in such manner that the 
entire tube was lined with mucosa. 

There were weaknesses in this planned 
technic as will be pointed out. 

At almost the same time Janeway an- 
nounced an almost identical technic, to the 
extent that there being some question as 
to who antedated who, and as priority 
could not be accurately determined, it was 
designated as the Dépage-Janeway method 
and was so called after that time. 

Janeway brought out many technical 
factors of interest and gave the reasons as 
to why he was trying to overcome each 
and then how he had rationalized his 
technic toward such an end. 

First, he was definitely of the opinion 
that a tube constructed from the anterior 
wall of the stomach was best from the 
standpoint both of continency and spillage 
over the skin, and he was aware that in 
a certain percentage of cases the fistula 
healed and had to be dilated or plastic pro- 
cedures for opening it again considered. 

Secondly, he was also definitely of the 
opinion that the tube should be constructed 
from the body of the stomach, not from 
the pyloric antrum, and that it should be 
placed high toward the cardia if such were 
feasible as in his experience leakage was 
more common when the procedure was 
attempted lower down in the stomach. 
Thirdly, in carcinoma of the esophagus 
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Fic. 14. An illustration from articles by various 
French surgeons, wherein the procedure of 
bringing a cone of anterior stomach wall 
through the rectus was utilized. (So many 
names are attached to this particular pro- 
cedure, that the number is too great to enumer- 
ate here.) 


delay in performing gastrostomy was 
deadly and to wait until a patient was 
totally dehydrated and suffering from star- 
vation was absolutely inexcusable. His 
argument was: What can you offer a pa- 
tient suffermg from carcinoma of the esoph- 
agus other than gastrostomy? You can 
dilate, and this only with risk at any stage 
of the disease process, or you intube under 
equally risky circumstances, but after you 
do this for only a very short time the pro- 
cedure is too painful for the patient or 
severe hemorrhage occurs to the point 
where patients may die while you are 
attempting to get past the lesion with your 
instrument. 

Fourthly, in spite of possible leakage, 
skin excoriation, and closure of the gas- 
trostomy fistula there are many advantages 
to the patient and this technic reduces the 
above disadvantage to a minimum. 

It seems that to men of many nations 
must be given some credit for attempting 
to solve gastrostomy difficulties. Among 
these were three Russians at different 
times. Bassow, of Moscow, and Blondlot 
in the early days. One Trofimow, in 1898, 
suggested turning the stomach flap in such 
manner that the serosa formed the internal 
Iming. 

It is only fair to say here that although 
the published technic of Dépage and Jane- 
way from the standpoint of priority carry 
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- Fic. 15. An illustration from articles by various French surgeons, wherein the procedure of bringing a cone of 
anterior stomach wall through the rectus was utilized. (So many names are attached to this particular 
procedure, that the number is too great to enumerate here.) 

Fic. 16. Gastrostomy according to Kader’s method. The scene now changes to the procedure of invagination 


and the use of either a metal or rubber tube. 


Fic. 17. Gastrostomy according to Stamm’s method. The scene now changes to the procedure of invagination 


and the use of either a metal or rubber tube. 


the following dates—Dépage, 1903 and 
Janeway’s work did not appear until 1913, 
the reason for the ten-year interval and 
yet their joint priority credit is not satis- 
factorily explained. 

At any rate to recapitulate to date: Fontan 
originated the valve idea of the technic and 
Dépage originally fathered the idea of a tubu- 
lar fistula. Then along came a Japaneese, 
Watsudj1i!7 and combined the two procedures 
and published his article in 1899, and in all 
fairness to him should be given the credit of 
first combining the two procedures. 

After Dépage, there was still some dis- 
satisfaction with the technic of the opera- 
tion and we find many famous names 
involved in efforts toward perfection. 

Senn,® of Chicago, added his name to 
the already long list by proposing in 1896, 
a circular valve method which was nothing 
new on Fontan’s original idea but rather a 
semi-reassertion of the same idea. The 
thought occurs here, was this a contribu- 
tion or merely the getting into print, which 
is easy for an illustrious name. 

The extent and scope of the procedure 
described to accomplish a gastrostomy 
were and are to say the least truly amaz- 
ing. In 1906, again with that title which 


repeats itself so often. “A New Method Of 
Gastrostomy’”’ in a French Surgical Journal, 
one man describes how he resected about 
six to eight inches of jejunum, left this 
section attached to its mesentary, then 
anastomosed one end to the stomach and 
the other end he brought out through the 
skin and attached it to the skin. 

Shortly after Witzel!® announced his 
technic, which gave a tube lined with 
serosa, there came a flood of articles all 
more or less titled “A Modification of the 
Witzel Method of Gastrostomy,” in which 
was argued the point that a catheter of 
smaller caliber then the one recommended 
by Witzel was obviously better and then, 
just as vehemently another article would 
appear arguing that a catheter of much 
greater caliber gave a much better result. 

Amazing also is the roster of names con- 
nected in some way with gastrostomy 
technic because of its numbers. It would 
not be to any point to name all in an 
article such as this, but im addition to 
those already mentioned, Ullman, Frank,’® 
Jaboulay?® and Jianu?! are worth retain- 
ing in memory, particularly Frank and 
Jaboulay because the technic advocated 
by these two is rather identical so that 
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the procedure is usually described as the 
Frank-Jaboulay method, thereby carrying 
the names of both originators. 

Professor Denk, in Vienna, constantly 
mentioned Czerny in connection with any 
discussion of gastrostomy, and spoke of a 
Czerny method or technic. Presumably, 
Czerny had been Denk’s master and 
teacher and he took the occasion to attach 
the name of his old professor in admiration 
and reverence. At any rate a search of the 
bibliography does not show that Czerny at 
any time wrote or published an article on 
the subject. We proceed onward through 
the various stages of variation in the advo- 
cated technic, through the metallic can- 
nulas, a sort of take off on the Murphy 
button with a long shank or neck between 
the two anastomosed buttons, so that the 
actual fistulous tract was metallic, if the 
sutures held. 

Coming up to contemporary times we 
find mentioned in the literature the Jianu 
technic and the names of men active in 
contemporary surgery. Most employ the 
term tubo-valvular gastrostomy which is an- 
atomically, adequately descriptive. 

In 1931, Pauchet,?? of Paris, published 
an article entitled “Tubular Gastros- 
tomy.” In 1933, George Pack?’ of the 
Memorial Hospital in New York, published 
two articles relative to the Jianu technic. 

Spivack’s*4 Gastrostomy is a Janeway- 
Dépage-Fontan operation in that Dépage 
contributed the tube idea many years before 
Spivack had appeared on the surgical scene 
and the same goes even more so, for the valve 
principle of Fontan, whom we must not let 
be pushed into the background and ignored 
because of a lack of defenders of bis priority. 
Equally so must Watsudj1i not be forgotten 
who was first to describe and combine two 
operations (Fontan and Von Hacker’s) many 
vears before Spivack, but one has only to 
cite the literature in chronological time and 
Fontan, Dépage and Watsudjii win the case. 

Thorek®> laments the lack of apprecia- 
tion of the pioneers in gastrostomy. The 
findings of his exhaustive study on gas- 
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Fic. 18. Dépage’s operation combing the princi- 
ple of the tube and valve. 


trostomy are supported by Ferrari and 
Iturrapse, 

But let Thorek be comforted. The great 
Osler one day had an article published de- 
scribmg the Mickulicz syndrome in the 
mouth relative to Stenson’s duct with the 
occlusion and backing up of secretion into 
the parotid, but Osler actually made the 
statement that to his knowledge the syn- 
drome had never been described before. 

To Mickulicz’ credit it must be said that 
he did not challenge Osler’s statement but 
others did and great must have been Ostler’s 
embarrassment to find that Mickulicz had 
published his experiences with the samc 
syndrome and had described it in an article 
only a few years before. 

To go back to the Jianu technic for a 
moment. Jianu’s original article appeared 
in 1912, in the Deutsche Zeitshrift fiir 
Chirurgie. It represents in reality the 
results of some experimental surgery done 
by Beck and Carrell on dogs, here in 
America, at the Rockefeller Institute. 

The technic of this operation has many 
admirable recommendations. First, is that 
the plastic feature on the stomach is less 
difficult and less prone to postoperative 
complications at the stomach end. Dr. 
George Pack of the New York Memorial 
Hospital, favors this operation because he 
is so often confronted with the problem of 
a plastic rebuilding of a lower end of 
esophagus after resection for carcinoma 
and it lends itself best to such a purpose. 
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Fic. 19. Technic and procedure of Marwedel. 


Pack also poimts out that the technic is not 
difficult and the hazard to the patient, 
always a poignant factor in Pack’s mind, is 
definitely less. 

This is a somewhat similar technic. At 
least the principles are the same as the 
plastic reconstruction of a cut ureter where 
the amount available for implantation 
into the bladder is short. 

Pack stresses some important pomts in 
the technic conducive to success: (1) The 
lumen of the tube should be 1 inch or more 
in diameter. (2) Tension on the tube by the 
pulling of a weighted stomach after food 
intake requires anchoring the stomach to 
the abdominal wall as securely as possible. 

A gastrostomy contemplated as a per- 
manent fixture or addition to the human 
economy should fulfill certain objectives 
fully and completely. These objectives are 
relatively obvious and go almost without 
saying, yet it was the striving for perfection 
in one or more of them that led to the 
fmal technics which we know today: (1) 
There should be no leakage from the 
stoma, thereby, avoiding excoriation of 
skin; therefore, some type of closure 
mechanism, a sphincter or a valve, is 
necessary to prevent this excoriation. (2) 
The lining walls of a gastrostomy should 
be of such tissue as will not become adher- 
ent, thereby causing closure of the fistula 
necessitating either bouginage and dilation 
or a secondary operation. (3) Clinical 
experience has determined that the gastric 
end of the tube functions better the 
farther away from the pylorus it can be 
made. (4) The canal should be as long as 


possible so that a feeding tube can be in- 
serted for some distance. (5) The canal 
should bend (a bit of tortuosity is desirous) 
as It prevents regurgitation. 

Fluids may be taken by mouth con- 
comitantly with a gastrostomy, thereby 
giving the patient some degree of reten- 
tion of taste-swallowing and the agreeable 
presence of something in the mouth. As in 
peptic ulcer—or analogous to the situation 
in ulcer—any degree of by-passing leads to 
a marked diminution of edema and inflam- 
mation about the lesion so that a patient 
finds himself able to swallow soft solids 
with greater ease, thereby opening up to 
him a new vista of food possibilities and 
from a psychotherapeutic angle the patient 
is happier even if this phase may be only 
temporary. 

Although the Witzel method worked 
well in a jejunostomy or ileostomy, it does 
not work as well when applied to the 
stomach. 

Marwedel’s method differed from Witzel’s 
only in that the first step is a puncture 
wound in the anterior wall of the stomach 
and inserting a rubber catheter therein, 
then holding it in place by means of a 
purse-strung suture; next making an in- 
cision in the seromuscular layer, laying the 
catheter along in this incision track and 
suturing the opposite cut edges of this sero- 
muscular layer over the catheter in such 
manner as to construct a fistulous canal. 

The technical method advocated by 
Senn, differed only that several purse- 
string sutures were placed, each a little 
wider and larger than the previous one, so 
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that on drawing each together a deeper 
invagination was obtained. 

It is difficult to award much credit to 
either Marwedel or Senn, particularly as 
to any originality in their modifications of 
Witzel’s procedure. 

Using a portion of jejunum or colon to 
manufacture a tube is extremely difficult 
technically and carries with such a pro- 
cedure an extremely high mortality from 
infection. 

Dépage, in 1901, published an article 
outlining the following technic. He cut out 
a rectangular flap of stomach wall through 
all layers—leaving the base parallel to the 
lesser curvature of the stomach and not 
cut or sectioned. Rolling and suturing the 
cut edges of this flap to form a tube, then 
attaching the distal end to the skin, com- 
pleted the operation. 

Modernizing this technic as of today 
presents some advantages. 

It can be done under novocaine anes- 
thesia. The anterior wall of the stomach 
can be delivered through a relatively small 
abdominal incision in such manner that the 
operation can be done entirely outside of 
the abdomen. 

Janeway merely turned the operation 
around—so that the base paralleled the 
greater curvature instead of the lesser and 
thus was born another “New Method of 
Gastrostomy.” 

In a search through the bibliography of 
gastrostomy, one finds twenty-six articles 
on the procedure—all titled: “A New 
Method of Gastrostomy.” Janeway believed 
he had to put forth some claim as to the 
superiority of his operation over Dépage’s, 
so he claimed that his suture line being on 
the upper surface of the newly made canal 
was less subject to strain and that his 
technic gave a better blood supply as it 
was derived from the greater curvature 
of the stomach, whereas, Dépage’s was 
from the lesser. 

The Jianu technic can best be described 
by a diagram. 

The advantages of this method as prac- 
ticed and described by Dr. George Pack 
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Fic. 20. IIlustrating how several authors by 
adapting a different area for the same pro- 
cedure but with little variation in technic 
manage to attach their names to the pro- 
cedure of gastrostomy: A, Dépage’s method; 
B, Janeway’s method; c, Hirsch’s method; 
p, Jianu’s method. 


are: (1) The external end is brought out to 
the skin so high that the possibility of 
regurgitation is markedly limited. (2) Sub- 
cutaneously it burrows under the super- 
ficial tissues and rectus muscle in such a 
manner as to take advantage of whatever 
voluntary compression there may be and 
the rectus may act as a sphincter. (3) 
Bending the tube upward accomplishes 
the function of a valve. (4) The lumen 
resulting is often of sufficient caliber to 
allow administration of semi-solid food. 

Dr. Carl Beck” with Alexis Carrell 
developed a gastrostomy wherein a tube 
was made from the greater curvature of 
the stomach. The work was entirely experi- 
mental—done on dogs—but was presented 
before the Chicago Medical Society. Beck 
and Carrell should have more credit even 
than Jianu for originating this procedure 
but the operation was described as a pre- 
thoracic esophagus and the article remained 
hidden for years because published under 
such a title. 

Dépage had advocated the same technic 
as Jianu or Beck-Carrell in cases of urmary 
retention, namely, the making of a fistula 
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Gastrostomie und Osophagoplastik. 


Von Dr. Amza Jianu, Dosent an der med, Fakultit su Bukarest, 
‘ Assistent an der ersten chirurgischen Klinik.’ 


(Mit 7 Abbildungen.) 


unmittelbaren Vorteile der Gastrostomie. bei vorge- 
chrittenen Narbenstenosen und beim Osophaguskrampf werden 
nicht mehr bestritten, insbesondere wenn man die Anasthesie der 
anwendet. Es wird hierdurch der 
chirurgische Chok vermieden, der nach Gebrauch des Chioro- 
forms so oft bei Kachektischen auftritt. ; 


oc * Egeberg (4) war der erste, der im Jahre 1837 die Gastrostomie bei 
ay den unteren Osoph vorgeschlagen hat. Dieser Eingriff ist von 
Blaudlot (2) (1841) und Bassow (1843) an Hunden vollfiihrt worden, am 

‘Menschen von Sédillot (29) und Nélaton (1843). In der Folge ver- 

6ffentlichten F eng er (5), Forster (8), Sidney Jones (32), Lawe (21), 

Verneuil (36) Falle, in denen nach der Technik Sédillots eingegriffen 

wurde. ,,Es wird cine Incision von 8—1o cm parallel dem linken Rippenrand 

cht; sie beginnt 5—6 cm nach auBen von der Medianlinic, um nicht 

nM. rect, zu incidieren. Es wird ein konisches Stiick des Magens heraus- 

; gezogen und an den Wundrandern fixiert; an der Spitze des Magenkegels 
oi wird ein méglichst kleines Orificium. angebracht; wahrend der. ersten Tage 
‘wird tine dauernde Nélatonsche Sonde eingefiihrt, spater nur wahrend = 


Die immer wieder vollzogene Einfiihrung der Sonde vergréBert 
‘Ocdkinn der Fistel derart, daB die Fistel nichts mehr zuriickbehalten kann. 
ee sind verschiedene Verfahren. erfunden worden mit dem Be- 
dem fistulésen Magenkegel einen SchlieSmuskel verschaffen. 
So das Verfahren von Hacker (12), Girard (11), Howse (7), Ter- 

jer und Gosset (34), Hartmann (14), Jaboulay (18), die simtlich 
kels verwenden. 


M. rectus zur Bildung des SchlieSmuskels 


Um die Kon- 


= der Gastrostomie zu sichern, kreuzt Girard cinige Faszikel des M. 


us in 8-Form. 


Bes 


Zum y:eichen Zweck schlagt Hahn (13) einen schragen Fistelkanal 


parallel laufende Incision a 


. 


Fic. 21. Fassieiile of title page of Jianu’s original article 
advocating his procedure. 


from the urinary bladder out to the 
abdominal wall. 

From the standpomt of overcoming 
leakage Senn’s operation was a great 
improvement. Sometimes he sutured the 
base of his cone to the parietal peritoneum 
to overcome the pulling action of the 
stomach. 


SUMMARY 


Among the writing craft there exists a 
motto: “If you steal from one author, it is 
plagiarism; if you steal from many, it is 
research.” 

In the realm of psychology probably lies 
the explanation of a type of conduct one 
finds so consistently present in the evolu- 
tion of some particular surgical! technic. 
So consistently and even persistently does 
one find it that it cannot by any chance be 
attributed to mere coincidence. 

To the non-psychologist, but one having 


some experience in the detached scrutiny 
of the ways of human conduct there is only 
one explanation. A terrifically frustrated 
ego exists which drives eternally for expres- 
sion, for a labeling or attachment of self 
by way of name to something—in medical 
and surgical parlance—some step in treat- 
ment or procedure in surgical technic, that 
the individual hopes may go down into 
posterity, thereby perhaps justifying one’s 
having passed through this cosmos called 
world. This seems to be a part of the 
makeup of so many men in the field of 
medicine. 

How else can one explain the making of 


an incision a half inch or so to this side or 


that side and calling it a method”; 


or reversing a suture line, starting at the 


top or vice versa at the bottom, or the 
accidental happening upon some _pro- 
cedure, which some less fortunate colleague 
used years before, and then rushing into 
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Fic. 22. Illustrating a step in the technic of 
the Jianu gastrostomy. 


print with a grand flourish, “a new 
method.” 

One sees this type of thing so much in a 
search or study of the medical literature 
of the past that one becomes stonily 
cynical and rather hard boiled in approach 
to anything labeled “a new.’’ However, as 
a matter of historical accuracy it behooves 
some of us to scan with a degree of honesty, 
yet critically current contemporary claims 
to priority in these so-called “new methods” 
of doing this or that. 

Medical achievement has been gradual 
and step by step. This is as it should be. 
One person here makes an observation and 
records it. Fortunate indeed that it should 
be this way. In another place some one 
tries it, and possibly finds it wanting and 
strives to improve upon it, adding a little 
something. Somebody else points out some 
deficiencies and tries to solve them. Thus 
by an evolution of ideas final perfection 
may be reached or approached. Medical 
historians in later years scan these con- 
tributions and give priority where it is 
due because there exists material evidence 
and corroboration in the printed word— 
in the original publications—in which the 
ideas were set forth for the use of the 
medical world at large. 

This is particularly well illustrated in the 
historical evolution of the procedure of 
gastrostomy. We know and have proof, 
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— Schéma’ de le valval: — caviié stomataler ebdominale. 
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23. Illustrating the technic of one of ‘ie smiles 
French surgeons to use a tube. 


documented proof, that a military surgeon 


named Egeberg, in statements before a 


medical society in Christiania made the 
following remarks: “I cannot see why the 
indications should not be just as great to 
open the intestinal canal to put nourish- 
ment in as to open it to take a foreign body 
out.” 

_ We surmise that Egeberg may have been 
influenced by reading of the experiences 
of another military surgeon, Wm. Beau- 
mont with ‘“‘old fistulous Alexis,” illus- 
trating to him that a man could live mn 
health with a permanent opening in his 
stomach. We surmise this because we are 
aware that Dr. Beaumont’s experience was 
much publicized mn Europe and in addition 
because there exists a certain co-incidence 
as to dates and time. 

From here on we find that process of 
evolutionary step by step improvement 
upon the original. A French surgeon, 
Sédillot in 1846, lifts a cone-shaped seg- 
ment of the anterior wall of the stomach 
through an abdominal incision and behold 
you have the first completed operation of 
gastrostomy. But for reasons mentioned - 
in the body of this article the patients 
died. Therefore, although the idea is a 
good one it must be made to work better. 

Along in 1888, in 1890 and in 1893, three 
men, Girard, Von Hacker and Jaboulay 
proposed that instead of bringing the cone 
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of stomach wall directly to the skin 
through the abdominal wall, it should be 
brought through the subcutaneous tissues 
in such manner that the rectus abdominis 
muscle shall act in a sphincteric manner 
as to stop leakage around the attachment. 

Although this was a minor improvement 
it did not solve the problem of spillage, 
skin excoriation, etcetra. So we find more 
names attached to contributions, one 
Sabanieff, one Hartmann, and a Frank, in 
the years from 1890 to 1893. These sug- 
gested various and sundry complicated 
passages of a cone or anterior gastric wall 
through and between the subcutaneous 
tissues and muscles. One suggested bring- 
ing the cone through the skin between the 
costal cartilages hoping to utilize the latter 
for sphincteric action. It is important to 
realize and emphasize that these men all 
were using a cone of tissue in view of what 
is coming later. 

In 1894 and 1902, two men suggested 
twisting this cone of tissue so that when 
fastened to the abdominal wall, the torsion 
of the tissues would obstruct leakage and 
spillage. These men were Ullmann and 
Souligoux.* 

We return to France and the French 
school of surgery for the first milestone in 
evolution of the operation, and give credit 
where credit is due. In 1893, Péniéres pro- 
posed constructing a valve from gastric 
mucosa to combat leakage, and proceeded 
to perform the operation on dogs in his 
laboratory in Toulouse; whereupon another 
Frenchman, Fontan, not, however, without 
giving due credit to his countryman, 
proceeds to perform the operation on 
humans, differing in technic from his 
confrére in that he made his valve using 
all the layers of stomach wall instead of 


mucosa alone as did Péniéres. 


The operation now consisted of a canal 
instead of a cone with a valve arrangement 
to prevent leakage. That was the operation 
as proposed by Fontan and Péniéres, a 
completed operation, the principles origi- 
nated and laid down by them and the basis 
upon which any subsequent minor changes 
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were laid. To these men should go the credit 
for the development of the procedure. The 
operation to many was still one which 
could be improved upon. 

Here again crops up that curious conduct 
on the part of the surgical mind. Where 
one man would propose placing a catheter 
through a stab wound into the stomach, 
then plicating the serosa over it by means 
of one or two purse-string sutures, one 
would rush into print with “a new method.” 
The “new” consisted of placing first the 
stab wound a half inch or so higher or 
lower than the first proposer or instead of 
one or two layers of purse-string sutures 
advocating three or four, as providing 
greater strength to the finished canal, 
therefore, greater safety. 

Then along came the men who coura- 
geously departed a bit farther and who 
may have been honest and upright in their 
thinking and advocacy of their ideas. 
These were the men who advocated the 
substitution of other hollow viscera as 
tubes between the stomach and skin. Such 
was the isolated pedicled loop of jejunum 
as advocated by Roux and Lexer and the 
isolated segment or pedicled loop of 
transverse colon advocated by Vuillet in 
1911, and Kelling in the same year. 

Somehow one gets an impression that 
Roux must have been in his seventh 
heaven playing with loops of intestines, 
attaching here and there, the more com- 
plicated, the more enthusiastic and de- 
lighted he was, much as a child with an 
erector set, but he used gut, instead of 
blocks or metal. It is a laborious piece of 
work to read of the different anastamoses 
he made and proposed. 

Then along came the men who proposed 
the construction of tubed pedicled flaps 
from the stomach wall. Most prominent 
of these were Dépage and Janeway and 
both names were used connectedly to 
describe a technic and procedure originated 
by Dépage in 1901; but the story goes that 
Janeway was using and had originated a 
similar operation, entirely unaware of 
Dépage’s work, so somewhere the idea got 
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abroad that he should be given credit with 
Dépage and the operation has since been 
spoken of as the Dépage-Janeway technic. 
It is curious that Dépage’s article describ- 
ing his procedure appeared in 1go1, and 
Janeway’s in 1913, a considerable discrep- 
ancy in time. 

Here again that curious pattern of con- 
duct: Dépage made his tubed flap with the 
base at the lesser curvature. Janeway made 
his with the base at the greater curvature, 
and insisted that his was the better 
method because it had a better blood 
supply, at any rate it was a “new method.” 
Watsudjii combined Von Hacker’s and 
Fontan’s operations giving them credit 
while Spivack combined Fontan’s and 
Dépage’s operations and described it .an 
“original” —‘“‘new method” without allo- 
cating proper credits. 

Then came the tubed flap made by 
partial severance of the greater curvature 
of the stomach with the base at cardia and 
another with base at the fundus. These 
were: (1) the operation worked out in the 
laboratory by Alexis Carrell with Beck and 
called the Carrell-Beck procedure, and (2) 
the method of Jianu used successfully by 
Dr. George Pack. 

It is quite possible that a more detailed 
and thorough perusal of available litera- 
ture on the subject of gastrostomy might 
have brought to light even more material 
than is quoted here.”*° However, over 
fifty different technics or plans of operation 
have been published by various authors 
and the predominent part of these had 
““A New Method” as part of their title. 

However, in the past thirty-five years 
nothing new has been added to our tech- 
nical knowledge concerning gastrostomy 
and no surgeon of recent times, or con- 
temporary to the day is warranted lifting the 
work of the men who actually made the con- 
tribution and applying bis own name to it. 
Sufficient documentary proof exists in pub- 
lished articles with names and dates to make 
any such conduct too easy to refute and make 
a lie. 
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CONCLUSIONS 


1. A thorough survey of the available 
literature on gastrostomy has been made 
and the followimg conclusions have been 
reached: 

2. Credit for conceiving the first gastros- 
tomy, unreservedly belongs to Egeberg (1837). 
To Sédillot irrevocably belongs the credit for 
having performed the operation successfully 
(1846). 

3. Credit for perfecting a watertight, con- 
tinent and leak-proof valve from all layers 
of the stomach must be accorded to Fontan 


(1896). 

4. For first developing a mucous lined tube 
from the entire thickness of the stomach, the 
credit belongs to Dépage, a Belgian surgeon 


(1901). 
5. In order to perfect gastrostomy, the 
combination of two operations (Von Hacker’s 


and Fontan’s), was first done by Watsudji1 


in 1899. 
6. A painstaking survey of the literature 


discloses that all other so-called “new 


methods” including Spivack’s et al. are 
based on the work of the pioneers long passed. 
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HOW TO USE 


FIBRIN 
FOAM 


CUTTER’S 
WAR-PROVEN 
HEMOSTATIC AGENT 


Made from Human Blood 


1. Fibrin Foam and Thrombin come in 3 vials— 
the foam, dried thrombin, and isotonic sodium 
chloride. Dissolve sterile thrombin by adding 
3 to 4 cc. physiological saline. Transfer Fibrin 
Foam to aseptic container, use wide- mouthed 
sterile bottle for dilution of thrombin solution. 


any size with scalpel or razor blade. A selection 
of various-sized pieces, ready to moisten in solu- 
tion, saves sponging time. The dry sponge is 
light, permeable and rather brittle; when wet, 
it becomes soft, pliable and slightly resilient. 


CUTTER 


Fine Biologicals and 
Pharmaceutical Specialties 


3. Moisten Fibrin Foam in thrombin solution 
just before applying to freshly sponged bleed- 
ing area. Apply gentle pressure for a moment 
until clot forms; then leave in place to be ab- 
sorbed. Made from proteins of pooled normal 
blood plasma, it is homologous, non-reactive. 


An outgrowth of research in human plasma fractionation 
at Harvard Medical School, Cutter’s Fibrin Foam is made 
from human blood—thus is a non-reacting, absorbable 
homologue. Offers outstanding advantages in all types 
of surgery where hemostats and sutures are impractical. 


FOR COMPLETE INFORMATION 
on Fibrin Foam and other 
important human blood 
fractions, write for Cutter’s 
new BLOOD FRACTIONS 
booklet. Cutter Laboratories, 
Berkeley, California 


CUTTER LABORATORIES 
BERKELEY - CHICAGO - NEW YORK 
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NNOUNCING anew quality Journal 


The American Journal 
of Medicine 


FIRST I18SUVUE~—JULY 1946 


The publisher of The American Journal of Surgery takes pleasure in 
announcing another eminent quality journal—a publication in the field of 
medicine comparable in quality, size and format to The American Journal of 
Surgery. This new monthly magazine will present integrated seminars for the 
returning service doctor, provide for earlier publication of research from a 
clinical standpoint, and present many timely papers on post-graduate medi- 
cine. In short, it is our plan to publish the finest journal that can be produced, 
both editorially and typographically. 


EDITOR Francis G. BLAKE, M.D. 
ALEXANDER B. GUTMAN. M.D Sterling Professor of Medicine and Dean School 
Assistant Professor of Medicine, vi. 
Columbia University College of Physicians. 
& Surgeons, New York ARTHUR L. BLOOMFIELD, M.D. 
Professor of Medicine, School of Medicine, 
ADVISORY BOARD Stanford University, San Francisco, Calif. 
WALTER W. PALMER, M.D., Chairman E A.S 
Bard Professor of Medicine, UGENE A. STEAD, JR., M.D. 


Professor of Medicine, School of Medicine, 


Columbia University College of Physicians University, Adauta, Ga. 


and Surgeons, New York 


Davw P. Barr, M.D., Josepu T. WEARN, M.D. 
Professor of Medicine Professor of Medicine, School of Medicine 
Cornell University Medical College Western Reserve University, Cleveland, 
New York Ohio 


THE YORKE PUBLISHING COMPANY, Inc. 
also publishers of The American Journal of Surgery 


SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 

49 West 45th Street, New York 19, N. Y. 
Please enter my subscription to the new monthly journal, THE AMERICAN 
JOURNAL OF MEDICINE. Subscription U.S.A. $10.00 per year. $12.00 Foreign. 
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The King’s Touch 


e Man’s longing for a simple, topical cure for disease, symbolized in the 
King’s Touch, now approaches reality with the development of TYROTHRICIN 


and topical antibiotic therapy. 

Many gram-positive microorganisms now yield to the bactericidal potency of 
TYROTHRICIN in infected wounds, various types of ulcers, abscesses, osteomyelitis, 
and certain infections of eye, nasal sinus and pleural cavity. Whenever streptococci, 
staphylococci and pneumococci are present and directly accessible, TYROTHRICIN may 
be called upon for purely topical therapeusis by irrigation, instillation and wet packs. 
TYROTHRICIN, P. D. & Co., is one of a long line of 
Parke-Davis preparations whose service to the 
profession created a dependable symbol of 
significance in medical therapeutics— 
MEDICAMENTA VERA. 


TYROTHRICIN, P. D. & Co., 
is available in 10 cc. and 
50 ce. vials, as a 2 per 

cent solution, to be diluted 
with sterile distilled 
water before use. 
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the Early Recognition 


‘, Unsupervised dietary curtailment and self-imposed food restric- 
tions, not infrequently observed in elderly patients and in those 
desirous of preventing weight gain or losing weight, are apt to 
lead to multiple nutritional derangements. Not the least im- 
portant among these, and often overlooked, is protein deficiency. 


The early symptoms of chronic protein deficiency are vague 
and lack specificity. Thus they escape detection unless pointedly 
looked for. Easy fatigability, loss of weight, anorexia, malaise, 
and a slight pallor due to underlying secondary anemia consti- 
tute the most common complaints. A careful history of eating 
habits usually discloses the true significance of these symptoms. 


Detection of the earliest objective sign of protein deficiency — 
negative nitrogen balance—requires hospitalization for several 
days, in order that nitrogen intake and excretion can be accu- 
rately determined. 


Prolonged protein deficiency leads to hypoproteinemia, and is 
readily recognized by generalized edema and by a serum protein 
level below the normal 7 to 8 Gm. per 100 cc. 


‘ The most dependable and effective means of preventing and 
correcting protein deficiency is through proper organization of 
the diet. The recommended intake of 1 Gm. of protein per Kg. 
of body weight insures nitrogen balance in normal persons. For 

= correction of frank protein deficiency, at least 2 Gm. per Kg. of 

body weight —and frequently considerably more—is required. 


Among the protein foods of man, meat ranks high, not only 
because of the generous supply of protein it provides, but also 
because its protein is biologically complete, applicable for the 
satisfaction of every protein need. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement "AMERICAN 
are acceptable to the Council on Foods and me 


Nutrition of the American Medical Association. 


AMERICAN MEAT INSTITUTE 


MAIN OFFICE, CHICAGO... MEMBERS THROUGHOUT THE UNITED STATES 
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Preoperative nervousness is multiplied by a 
sleepless night. Realizing this, many careful sur- 
geons routinely prescribe Nembutal, 1) grs., the 
evening before, in addition to the one or two 
1%4-gr. capsules commonly ordered about an hour 
before surgery. These men know that the patient 
prepared in this way arrives in the operating 

room with fear and nervousness largely allayed, 
permitting smoother induction of anesthesia and 
quieter operating procedure. They know the 
marked clinical safety of Nembutal, a feature 

due partly to the brief action of the drug, which 
permits rapid recovery, and partly to a dosage 

only about one-half that of most barbiturates, 
which greatly reduces the amount of drug to be 
eliminated. Do you and your surgical patients now 
enjoy these advantages? If not, your prescription 
or hospital pharmacy will be happy to cooperate 

in making them available . .. TODAY. 

Laporatories, North Chicago, Illinois. 


[Sedium Ethyl (I-methyl-buty!) barbiturate, Abbott] 
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As the Patient Returns 
to Normal Activity 


Carefully supervised postoperative 
feeding in many instances achieves a 
state of nutrition which frequently 
is the best attained by the patient in 
years. As the postsurgical period of 
convalescence terminates and nor- 
mal physical activity again becomes 
possible, specific dietary recommen- 
dations may well be made with a 
view toward maintaining the gains 
thus established. 

In the prescribed dietary, emphasis 
upon the importance of breakfast ap- 
pears justified in view of the fact 
that this meal is the one most fre- 
quently neglected. Yet a good nutri- 


tional status can hardly be main- - 


tained if the day is begun with a nu- 
tritionally inadequate meal. Nutri- 
tion authorities universally recom- 
mend a basic breakfast pattern of 
fruit, cereal with milk, bread or toast 
and butter, and beverage. The pres- 


ence of the cereal serving in this pat- 
tern adds substantially to the nutri- 
tional values of this meal, contribut- 
ing biologically adequate protein, 
quickly available food energy, B com- 
plex vitamins, and important min- 
erals. The quantitative contribution 
made by the dish consisting of 1 
ounce of cereal (whole grain, enriched, 
or restored to whole grain values of 
thiamine, niacin, and iron), 4 ounces 
of milk, and 1 teaspoonful of sugar 
is apparent from this table of com- 
posite averages: 


Carbohydrate........ 33 Gm. 
Phosphorus.......... 206 mg. 
Thiamine............ 0.17 mg. 
Riboflavin........... 0.24 mg. 


in this advertisement have been found acceptable by the Council 


eS The presence of this seal indicates that all nutritional statements 


on Foods and Nutrition of the American Medical Association. 


SOUTH LA GALLE: CHICAGO 3 
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We've come to appreciate Alice's feelings in 
. “Through the Looking Glass” when the Red 
Queen said, 


‘',,.dt takes all the running you can do, to keep 


in the same place. If you want to get somewhere 


else, you must run at least twice as fast as that!’’ 


But we find ourselves in an even more trying 
predicament. 

Production of AMINOIDS* is up more than 
100% over last year and still we are not able 
to keep up with the demand. 

We are improving and extending production 
facilities as rapidly as post-war conditions per- 
mit. Meanwhile we are trying to distribute our 
output as equitably as possible. We hope we 
shall soon be able to fill every order promptly. 
Your understanding of our predicament and 
your continued friendly cooperation will be 
appreciated. 


*The word AMINOIDS is a registered trademark of The Arlington Chemical 
Company. 
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PENICILLIN SODIUM-C.&.C. 


a Sener all Penicillin Sodium-C.S.C, is now supplied in the highly 
: purified, heat-stable, crystalline form, it offers many practical ad- 
vantages. 

With this crystalline salt of penicillin, the simplest and most convenient 
mode of parenteral administration .. . the subcutaneous route... can 
now be utilized safely, painlessly, and with full therapeutic effect. 

Another outstanding advantage of Crystalline Penicillin Sodium- 
C.S.C. is its stability. It does not require refrigeration. It can be kept at 
room temperatures virtually indefinitely without losing its potency, 
whether on the pharmacy shelf or in the physician’s bag. Once in solu- 
tion, however, it requires the usual refrigeration. 

A recent report (J.A.M.A. 730:628 [March 9] 1946) shows the 
therapeutic advantage of highly potent preparations. The high potency 
= meat of Crystalline Penicillin Sodium-C.S.C. is stated on each vial. : 
ae Crystalline Penicillin Sodium-C.S.C. is available in serum-type vials : 
‘ containing 100,000, 200,000, or 500,000 units. | 


PHARMACEUTICAL DIVISION 


(OMMERCIAL SOLVENTS (ORPORATION 


ACCEPTED 
ERICA, 

ASSN. 


Penicillin-C.S.C. is accepted 
by the Council on Pharmacy 


and Chemistry of the Amer- 
17 East 42nd Street New York 17, New York 
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HE frequent co-existence of 

hypochromic anemia and mul- 
tiple nutritional deficiencies has 
greatly changed the therapeutic ap- 
proach to the anemia syndrome. 
In many instances, measures di- 
rected solely at raising the hemo- 
globin level prove totally inade- 
quate. For speedy recovery, and 
eradication of the many derange- 
ments usually associated with 
secondary anemia, more than iron 


alone is frequently required. 


Heptuna combats the entire ane- 
mia syndrome. It supplies not only 
ferrous sulfate, the most readily 
available form of iron for hemo- 
globin synthesis, but also seven 
essential vitamins, and the B-com- 
plex factors of liver and yeast. 
Heptuna thus enhances absorp- 
tion and utilization of iron, stimu- 
lates hemoglobin regeneration, 
and effectively combats many of 
the systemic disturbances encoun- 
tered in hypochromic anemia. 


EACH CAPSULE CONTAINS: 
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Vitamin A (Fish-Liver Oil)................... 5,000 U.S.P. Units 
Vitamin D (Tuna-Liver Oil)................... 500 U.S.P. Units 
Vitamin Bi (Thiamine Hydrochloride).................... 2 mg. 
Vitamin Be (Pyridoxine Hydrochloride)................. 0.1 mg. 


Together with a Liver Concentrate (Vitamin fraction) de- 
rived from 6.5 Gm. fresh liver and dried yeast U.S.P. Not 
intended for use in the treatment of pernicious anemia. 


J. B. ROERIG & COMPANY 
536 Lake Shore Drive a Chicago 11, Illinois 
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Te TIME-SAVING volume presents 8140 Ethical drugs of 
American pharmaceutical manufacturers that doctors use 
in their every-day practice. With this service on your desk, you 
may quickly refer to any medicinal preparation Therapeuti- 
cally, Alphabetically or by Manufacturer, and find its com- 
position (with structural formulas), action, uses, supply and 
dosage, as well as cautions and contraindications. 

The new third edition has been completely rewritten and 
reset. In the five years that have elapsed since the publication 
of the second edition, purchasers everywhere have been lavish 
in their praise of this service. 

KEPT UP TO DATE 


New Modern Drugs, which completely describes new drugs 
placed on the market, is issued quarterly and is sent to pur- 
chasers of the Drug Encyclopedia at no extra charge. 


CONCISE - COMPLETE - AUTHORITATIVE 


Invaluable ! 
Your book is invaluable and unique—indis- 


—_— pensable, in fact, to me. 
This book has saved us a lot of time, given us 


much valuable knowledge. We will always buy 
the new one. Keep it high type. That’s your 
market. 

Splendid! 
This is a splendid service, I could not get along 
without it. 
Circulars and catalogs are mislaid. Not so, if 
in a book. The book makes a grand reference. 
I refer to it every day. It is my bible. I am in 
love with the book. 


Approximately 1200 pages 


NEW MODERN DRUGS 49 W. 45th St., New York 19, N. Y. 


Enclosed is the sum of ten dollars ($10.00) for which please send 
me postpaid Gurman’s Mopern Druc ENcyYCLOPEDIA AND 
THERAPEUTIC INDEx AND New Mopern Druss. (Remittance must 
accompany order.) 


The New, Completely Rewritten, 3rd Edition 
— “University; Associate Attending Physician, Presbyterian Hospital and Vanderbilt 
 hane somely bound 
Frice postage prepaid Pee 
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Se aim of therapy in severe burns, 

whether they cover large or small 
body areas, is to prevent excessive 
scar tissue deposition and subsequent 
deformities. Remaining viable epi- 
thelial elements should not be injured. 
Early epithelization should not be in- 
terfered with. Therapeutic measures 
should be easily and quickly applicable. 


Morruguent Ointment readily fulfills 
these requirements. Its cod-liver-oil 
concentrate presents a 25 per cent 
greater content of the unsaponifiable 
fraction than is contained in cod-liver- 


_ MORUMIDE 


NEW YORK ° SAN FRANCISCO ° 


MORRUGUENT & MORUMIDE 


Morruguent and Morumide Ointments are 


KANSAS CITY 


oil, U.S.P. It is free from objection- 
able fish-oil odor. Morruguent retards 
or prevents infection, reduces systemic 
absorption of toxic metabolites, hastens 
granulation and epithelization, and 
results in a pliable, elastic epithelial 
surface. Healing takes place with a 
minimum of surface disfiguration. 


Morumide Ointment, 10% sulfa- 
nilamide in a suitable base incorpo- 
rating cod-liver-oil concentrate, has 
been found particularly useful in the 
management of burns of the face, 
hands, and perineum. 


supplied in 2-0z. tubes and in 1-lb. jars 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENN.-VA. 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course 
in Surgical Technique starting October 


21 and November 18. 


Four Weeks Course in General Surgery 


starting October 7 and November 4. 


One Week Course in Surgery of Colon 


One Week Course in Thoracic Surgery 
starting October 21 and November 25. 


GYNECOLOGY—Two Weeks Course 


starting October 21. 


One Week Personal Course in Vaginal 
Approach to Pelvic Surgery starting 
November 25. 


& Rectum starting October 14 and NMEDICINE—Two Weeks Intensive Course 


November 25. 


starting October 21. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 
cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 
office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; roentgeno- 


ological interpretation; electrocardiographic inter- . 


pretation; dermatology and syphilolocy; neurology; 
physical therapy; continuous insti-sction in cysto- 
endoscopic diagnosis and operat've instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 
endoscopic prostatic resection. 


ANESTHESIA 


The course includes general and regional 
anesthesia, with special demonstrations in 
the clinics and on the cadaver of caudal, 
spinal, field blocks, etc. Instruction in in- 
travenous therapy, oxygen therapy, resus- 
citation, aspiration bronchoscopy. 


FOR INFORMATION ADDRESS 


| MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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83 PULASKI STR 


HASLAM 
STAINLESS 


GELPI'’S PERINEAL RETRACTOR 


E 1030a R 


The illustration shows the HASLAM Gelpi Perineal 
Retractor, made of stainless steel and designed for use 
in perineal procedures where a wide, unobstructed 
operative field is indicated. The patented Loktite rat- 
chet mechanism is a perfected locking device for the 
retractor arms which may be instantly released by a slight 
pressure of the operator's thumb. 


ga 


LAM & Go., INc. 


INE SURGICAL INSTRUMENTS 


EET BROOKLYN 6 NEW YORK 


WOUND CLIPS 


offer widely recognized advantages in skin coaptation. 
These superior wound clips may be easily and quickly re- 
moved from the wound by simply compressing the integral 
spurs with an ordinary forceps or hemostat. Upon with- 
drawal, the arc described by the perfectly aligned teeth 
is identical to that of insertion. This exclusive Serature fea- 
ture tends to reduce pain . . . minimizes the possibility of 
tissue damage . . . facilitates the clinical procedure. 


MOST ECONOMICAL 

Serature “spur” Wound Clips may be used repeatedly .. . 
a distinctive highlight from the standpoint of economy. 
Made of finest non-corrosive nickel silver, they may be 
sterilized by boiling, autoclave or by immersion in an effi- 
cient sterilizing solution. Available in 12, 14, 16, 18 mm. sizes. 


Your dealer can supply you 


PROPPER MANUFACTURING COMPANY 
Long Island City 1,N. Y. 


10-34 44th Drive 
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| HAVE SEEN SOMETHING 
TODAY THAT WILL GO 
AROUND THE WORLD 


So spoke Dr. H. J. Bigelow after the completion of Dr. W. T. G. 
Morton's first public demonstration of “Morton's Letheon” (ether) 
in the amphitheater of the Massachusetts General Hospital just 
one hundred years ago. 

Many advances in anesthesia have been made in the past cen- 
tury,. but “ether remains and probably will remain for years to 
come our most useful anesthetic.””’ 

“It is noteworthy that if an anesthetist gets into difficulties with 
ie any other agent, he almost invariably resorts to ether for help." 
Mallinckrodt’s accumulated years of experience have produced 
, an ether unsurpassed in purity, stability, and potency. It is the 
y choice of many leading anesthetists. 


In commemoration of the 100th Anniver- 1. Davison, F. R.: Synopsis of Materia Medica, Toxicology, 
thie and Pharmacology, 3rd ed., St. Louis, Mosby, 1944. 


surgical anaesthesia at the M. husetis 2. MacIntosh, R. R., and Pratt-Bannister, F. B.: Essentials of 


General Ana 5 . New York, Univer- 
General Hospital, Boston, October 16, 1846. 


79 Years of Service « fo Chemical 
Mallinckrodt St., St. Louis 7, Mo. 72 Gold St., New York 8, N.Y. 


CHICAGO PHILADELPHIA #£.LLOSANGELES MONTREAL 
ORM EN D ABLE 
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PADGETT-HOOD DERMATOME 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
‘at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
. _ — of skin grafting. Same blade used for drum 
ee == may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 1 7th ST., KANSAS CITY 8, MO. 


Coming ! 
The American Journal of Surgery 


Congenital Lesions 
CHARLES W. MAYO and JOHN H. REMINGTON, Rochester, Minn. 


The Surgical Treatment of Cholecystitis R. L. SANDERS, Memphis 
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Treatment of Acute Perforation of Duodenal Ulcer 
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Acute Pancreatitis 
CHARLES B. PUESTOW, WILLIAM E. LOOBY and Capt. THOMAS S. RISLEY, Hines, Ill. 
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gentle reminder 


For the patient with functional constipation, 
‘AGAROL”* Emulsion serves as a gentle 
reminder rather than a violent summons. This 
emulsion of mineral oil with phenolphthalein 
and an agar-gel permits effective, yet gentle 
relief through: 


1. Replacement of lubricating factors with 
highly emulsified mineral oil and a colloidal 
gel similar to mucin in its lubricating 
properties. 


2. Replacement of moisture through its 
distinctive hydrophilic action. 

3. Minimal threshold stimulation of 
peristaltic activity. 


These actions are integrated to promote the 
formation of a consolidated, lubricated and 
easily passed ecal mass. Simultaneously, they 
encourage physiologic restoration of the 
patient’s own evacuatory mechanisms. 


For additionai pharmaceutical details consult your pharmacist—for more 
extensive medical data write Medical Division of William R. Warner & Co. 


Willem RW ARNER and 113 WEST 18TH STREET, NEW YORK 11, N.Y. 


Emulsion of mineral oil with 
phenolphthalein and an agar-gel. 
. Dispensed in bottles of 
6, 10 and 16 fluidounces. 


* Trademark Reg. U.S. Pat. Off. 
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BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION NATIONAL 


DRUG COMPA 


PALATABLE e POTENT e ORAL AMINONAT conzains: Protein 


Hydrolysate,94%, of which the 

Many frotein-deficient patients lack the appetite necessary to total protein is 70% and the 

cope with the corrective, high-protein diet usually required. A é : 
amino acids 40%; sodium 


Others are unable satisfactorily to digest protein-rich foods in ; : 
the quantities necessary. chloride, 2%; flavoring agents, 
In such cases, the administration of Aminonat not only an- 4%. Available in 4 oz., 8 oz. 
swers the therapeutic problem, but secures greater cooperation and 16 oz. packages. 
from the patient as well. 
Aminonat’s high amino acid content enables the physician to 
provide these chief building-stones of the protein molecule orally 
and in adequate amounts, without overloading the gastro- 
intestinal tract or tiring the palate of the patient. 
Aminonat is the preparation of choice whenever oral amino 
acid therapy is indicated—in hypoproteinemia, anemia, allergic 
states, wound healing, kidney disease, disorders of the gastro- 
intestinal tract and hypermetabolic states. Write for professional (% 
literature to The National Drug Co., Philadelphia 44, Pa. 


THE NATIONAL DRUG COMPANY Philadelphia; Pa. 
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Toward a Better World 


RADAR BRINGS “ALL - WEATHER” FLYING. 
The day has arrived when safe take-off, 
flight and landing can be made, regard- 
less of darkness, fog or any weather 
conditions short of a full gale...through 
Radar. Ships at sea, likewise, can de- 
tect icebergs or other ships in time 
to avoid collision. Thus another war- 
time development leads to safer, better 
peacetime living. 


An advance is also being made toward future sociological betterment by Lanteen Medical Labora- 
tories’ promotion of Lanteen products. These leaders in their field are produced 
under the most rigid scientific standards. 


Instructions for correct placement of the Lanteen Flat Spring 
Diaphragm are easily understood. Since it is collapsible in one plane 
only, should entering rim of diaphragm become lodged against 
the cervix, the other rim cannot be forced into pubic arch if 
largest comfortable size is fitted. Available only on physician’s 
prescription or recommendation. Distributed ethically. Com- 
plete package available to physicians upon request. 


nteen 


LANTEEN MEDICAL LABORATORIES, INC. © CHICAGO 10 
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Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stinczu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


COpPERIN’A 
RES OL or 
Gor 


cee _ Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B”’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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THESE BUSY DAYS 
ARE HARD 


Clee YOURS ectiving ) cate 


Frequent cleansing with soap and water is often hard on skilled and sensitive hands. 
: Also preoperative “scrubbing up” with hot running water, green soap and alcohol rob 
Fe the skin of its natural lubricant. 
; TRUSHAY is widely used by professional men and women as an aid in replacing natural 
oils and to help keep dermal tissue normal and unbroken. 
Smoothed on just before washing, TRUSHAY is just what is needed to help protect 
skilled, sensitive hands and keep them soft, smooth and supple. TRUSHAY is well adapted 
to the needs of the physician, the nurse and the technician. 


A Product of BRISTOL-MYERS COMPANY, 19 NF West 50th Street, New York 20, N. 
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Seven re 
néhtly fulfills all the 
800d Surgical ] 


Properties, 


A 
When Ubafax’ brang Urgical Lubricant is used to facilitate 
nstYumental anual €Xamination by Way of the Natural 
aS, Particularly Urethra, bladder and Vagina, the Possi- 
bility of introducing Infection 1S greatly Minimized. For 
‘Lubafax’ 'S an effective bacteriostatj. barrier, Of 12 lubri. 
Cant Preparations tested with the Standard 4Zar plate method, a 
‘Lubafax’ Was the only one that was bacteria. 
Static for three Organisms tested, namely 
Staph. @ureus, B. col; and typhosa This 
is Sons why ‘Ly fax’ emj. 
Warm struments, better Fetention of lubricating Power, 
4 Ne 8reater Stability on Prolonged €XPOsure to heat and cold, bet. 
ter ‘ransparency and a wide Tange of Solubility Permitting : 
easy Washing of struments and gloves, Available tubes 
of 2 o2. and 5 oz 
BUY 
TREET, i 
& 11 EAST 41ST S 
ean (U S.A.) INC. 9 3 
LLCOME & CO. 
WE 
APS unnovcns 


| IN SOUND VAGINAL THERAPY 


Sound vaginal therapy should logically include restoration of 

correct hydrogen ion concentration, since “vaginal pH is the 
strongest immediate factor determining the type of organisms 
present in the vaginal tract”.* Pathogens are less likely to survive 

in the vagina if the pH is acid... within the range of pH4 to pH5. 
Aci-Jel, a water-miscible, bland, buffered acid jelly, fulfills all the 

i criteria for simple, direct, effective acid therapy of non-specific vaginal 
infections. Non-irritating, it may be used safely in prolonged therapy. 
*Rakoff, A. E., Feo, L. G. and Goldstein, L.: Am. J. Obst, & Gynec., 47:467, April 1944. 


ORTHO PHARMACEUTICAL CORPORATION, LINDEN, N,J. 
Manufacturers of gynecic pharmaceuticals 


FOR VAGINAL 
INFECTIONS 


© 1046, ORTHO PHARMACEUTICAL CORP., LINDEN, NEW JERSEY 
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It is not unusual to find 
mention of repeated use of... 


“ During prolonged surgery in poor risk patients it is not 
y unusual for Coramine to be used several times. The 
Is, number of such reports indicating dramatic life-saving 
oF results is very gratifying to the surgeon who has 
a | learned to depend on Coramine in such emergencies. 
AVAILABLE ............ Ampuls of 1.5 cc. 

Ampuls of 5 cc. 

For oral administration . . Liquid in 3 ounce bottle 


16 ounce bottle 
| 32 ounce bottle 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
In Canada: Ciba Company Limited, Montrea! 
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